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Introduction 

Projecting  future  wood  needs 
in  the  housing  industry  has  many 
facets :  understanding  character¬ 
istics  of  present  housing  stock; 


projecting  regional 


growth 


trends;  and  studying  architectural 
and  construction  innovations;  as 
well  as  ascertaining  barriers  to 
implementing  housing  innovation. 
Many  of  these  areas  are  in  a 
dramatic  state  of  flux  due  to 
changes  in  growth  trends,  life¬ 
styles  and  the  economy.  The 
housing  industry,  thought  by  many 
to  be  Impervious  to  change,  is 
being  forced  to  address  these 
changes.  This  state  of  flux  makes 
this  a  timely  report,  but  also 
makes  quantitative  projections 
difficult.  Some  changes  are  pull¬ 
ing  the  housing  industry  in 
different  directions,  while  the 
affects  of  others  are  compounded. 


This  report  attempts  to  describe 
the  many  areas  affecting  housing 
needs  and  to  delineate  their 
resultant  impact  on  wood  types 
and  amounts  needed  for  future 
housing.^. 
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Housing  Characteristics  and  Hous- 
;  lng  Production 

|  Recent  data  from  the  1980 

Census  of  Housing  reported  that 
there  were  88.4  million  housing 
|  units  in  the  United  States,  of 

which  86.8  million  were  for 
year-round  use  and  1.6  million 
|  for  seasonal  and  migratory  use 

(U.S.  Bureau  of  the  Census, 
1982a).  The  number  of  occupied 
|  housing  units  or  households  was 

80.4  million  of  which  51.8  mil- 

•< 

J 

lion  or  64.4  percent  were  home- 
j  owners  (Table  A).  Single-family 

housing  units  accounted  for  57.5 
million  or  66.2  percent  of  all 
*  year-round  housing  units,  while 

multi-unit  accounted  for  25.0 
'  million  units  or  28.8  percent  of 

:  the  total  and  mobile  homes  4.3 

million  or  5.0  percent.  About  44 
million  or  slightly  over  one-half 
>;  of  these  units  had  3  or  more 


V  "  "  .  V  >  V  VV  -  ”  V  V  V 


bedrooms.  All  but  2.9  million  or 
3 . 3  percent  had  at  least  one 
complete  bathroom.  About  22.4 
million  units  or  25.8  percent 
were  reportedly  built  from  1970 
to  March  1980  while  22.7  million 
or  26.2  percent  were  built  before 
1940.  Data  in  Table  A  from  the 
Annual  Housing  Survey  shows 
slightly  more  single-family  hous¬ 
es  (U.S.  Bureau  of  the  Census, 
1982b). 

Data  on  housing  size  is  not 
available  from  the  1980  Dicennial 
Cenus,  however,  a  recent  survey 
of  residential  energy  consumption 
provides  for  the  first  time  data 
on  square  footage  of  residences 
(Department  of  Energy,  1982).  It 
should  be  noted  that  floor  area 
reported  by  the  Department  of 
Energy  may  be  somewhat  larger 
than  finished  floor  area  reported 
for  new  housing  construction 
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Table  A. — -Characteristics  of  Housing  Inventory,  Selected  Years  1940-1980 

(units  in  thousands) 


Typa  of  Unit 

1*40 

1910 

1*40 

1970 

1974*/ 

1911& 

19(0^ 

19(0 

All  ■Mala,  Volta 

17,123 

41,9(1 

11, 1H 

*•.*11 

77.401 

(2.420 

(*.207 

(8.411 

Vacant— seasonal  and 

aigratory 

740 

1,2*1 

1,742 

*71 

1.711 

1.704 

2.1(1 

1.442 

All  yoar-touad  housing 

uoica 

36.5W 

42.492 

14,1(4 

67.6*9 

71.1M 

(0.714 

(6,024 

(4.749 

Occuplsd  Volta: 

34,933 

42,(24 

11.024 

61.441 

70,(10 

75.2(0 

(0,072 

(0.590 

Omar  occuplsd 

15,196 

21.140 

12,7*7 

39, 5*6 

41,7(4 

4(,761 

12,114 

51,7*5 

Slngla  datachad 

HA 

19,474 

21.454 

14.3*7 

3(,4(2 

41.211 

44,232 

41,122 

Sing la  atcachad 

HA 

1,24( 

1,124 

1.111 

1,124 

1.711 

1,991 

1.784 

2-*  unit 

HA 

2,369 

1,19* 

2.161 

2.061 

2.117 

2,247 

2,254 

5  or  nora 

KA 

200 

25* 

464 

143 

642 

1*7 

1,3*3 

Mob 11a  hoaa  or  trailer 

HA 

210 

477 

1,752 

3,14* 

3,03* 

1,041 

5.049 

Rancor  Occuplad: 

19,659 

19,264 

20,227 

21.160 

21,046 

26.111 

27,554 

21,591 

Slngla  datachad,. 

Slngla  attachad^7 

HA 

7.1*4 

7. Ml 

7.736 

7,110 

7.0(6 

1,3*2 

7,50* 

HA 

1.412 

1,(40 

794 

1,121 

1.116 

1.176 

1,467 

2-4  unit 

HA 

1.96( 

1,027 

6.21( 

6.114 

7,126 

7,466 

6,652 

i  or  aora 

HA 

4.427 

1,360 

(.-<1 

9,110 

9.490 

10,(01 

12.202 

Moolis  hoaa  cr  trallar 

NA 

641 

90 

121 

141 

617 

72( 

766 

—  Data  from  AMS  iurv«y  differ*  uMdiic  fro*  1970  tod  1990  Census  of  Housing  because  of  sen* ling  end  procedural 

differences.  Therefore,  data  fro*  1970  and  1990  Census  and  1974-1990  Annual  Sousing  Surrey  are  *ore  comparable 
within  the*** Ives. 

2/ 

—  For  1950,  the  2  attached  category  for  both  owner-occupied  end  renter-occupied  units  includes  the  figure  for 

1,2  seni-decdchod. 

SOURCE:  U.S.  Department  of  Commerce*  Bureau  of  the  Census,  C.S.  Department  of  Housing  end  Urban  Development: 

(e)  Annual  Survey,  1974,  1977,  1990  United  States  and  Regions  General  Housing  Characteristics, 

Fart  A,  Series  H-130. 

(b)  Census  of  Housing,  United  States  SuMry,  1940,  1950,  I960,  1970,  and  1990. 


oeca use  of  inclusion  of  unfin¬ 
ished  basements  and  storage 
areas.  This  survey  reports  the 
average  square  footage  of  heated 
and  unheated  space  was  1,745 
square  feet  and  for  heated  space 
the  average  was  about  1,500 
square  feet.  Larger  housing  units 
were  in  the  colder  parts  of  the 
country  with  average  heated  space 
decline  from  about  1,750  square 
feet  in  the  coldest  to  1,270 
square  feet  in  the  warmest.  This 
relationship  primarily  reflects 
the  greater  proportion  of  two- 
story  single-family  houses  with 
basements  in  the  colder  climatic 
zones.  Warmer  parts  of  the  coun¬ 
try  are  characterized  by  more 
one-story  houses  without  base¬ 
ments.  Nationally,  single-family 
housing  units  average  1,771 
square  feet  of  heated  floor 
areas,  multi-family  914,  and 


mobile  homes  809  (Table  B). 
Regionally,  single-family  units 
varied  from  2,091  square  feet  in 
the  Northeast  to  1,583  in  the 
South . 

There  were  large  differences 
in  the  size  of  housing  units 
occupied  by  families  with  dif¬ 
ferent  incomes.  There  was  a 
steady  increase  in  the  size  of  a 
family's  housing  unit  with  its 
income.  Families  with  1979  income 
below  $5,000  averaged  housing 
units  with  1,041  heated  square 
feet,  while  families  with  incomes 
above  $35,000  averaged  2,296 
heated  square  feet  of  floor  area. 
Heated  square  footage  also  in¬ 
creased  with  the  number  of  house¬ 
hold  members,  from  1,052  square 
feet  for  1  member  to  1,476  square 
feet  for  2  members  and  up  to 
1,855  square  feet  for  6  or  more 
members.  The  estimated  heated 


average  number  of  square  feet 
PER  HOUSEHOLD 


l  AVERAGE  NUMBER  OF 
J  HEATED  SQUARE  FEET 
-*■  PER  HOUSEHOLD 


AVERAGE 
NUMBER  OF 


TOTAL  HOUSEHOLDS . 

.  11.  ( 

1,745 

1,499 

1,411 

1,260 

1,771 

914 

•09 

534 

CENSUS  REGION 

NORTHEAST  . 

.  17.7 

1,971 

1,623 

1,712 

1,374 

2,091 

963 

913 

572 

NORTH  CENTRAL . . 

1,936 

1,641 

1,140 

1,461 

1,199 

912 

794 

572 

SOUTH  . 

•••••  27,0 

1,565 

1,379 

. 1,296 

1,200 

1,513 

•43 

707 

496 

NEST . . 

1,546 

1,361 

1,293 

1,160 

1,624 

•34 

•  11 

502 

5 


square  footage  was  953  for  heads 
under  25  years  of  age  to  1,773 
for  heads  age  45  to  59.  For 
elderly  households,  the  average 
dropped  to  1,428  square  feet. 

In^  1981  the  average  finished 
floor  area  of  a  completed  pri¬ 
vately  owned  new  one-family  house 
was  1,720  square  feet.  This  down 
slightly  from  a  peak  of  1,760 
square  feet  in  1979  and  the  same 
level  as  1977.  Regionally,  the 
Northeast  had  1,805  square  feet 
of  floor  area,  the  North  Central 
region  1,670  square  feet,  the 
South  1,715  square  feet,  and  the 
West  1,735  square  feet  (U.S. 
Bureau  of  the  Census,  1982c).  The 
average  floor  area  has  increased 
moderately  since  1970  when  the 
U.S.  average  was  1,500  square 
feet,  and  is  substantially  above 
the  level  of  the  1950 's  when 
houses  averaged  about  1 , 200 


square  feet.  It  should  be  noted, 
however,  that  many  of  the  houses 
built  in  the  1950 's  were  later 
enlarged  by  additions  and  alter¬ 
ations. 

Data  on  housing  production 
for  the  United  States  since  1950 
by  type  of  unit  is  presented  in 
Table  C.  Total  production  includ- 


ing  mobile 

homes 

has 

varied 

widely 

from 

lows 

of 

1.3-1. 4 

million 

in 

1957, 

1960, 

1966, 

1975,  and  1981  to  a  peak  of 
almost  3  million  in  1972  when 
government  subsidy  programs  were 
in  full  force.  Other  peaks  were  2 
million  in  1950,  1.8  million  in 
1955,  1.7  million  in  1959,  1.8 

million  in  1963,  and  2.3  million 
in  1978.  These  short-term  cycles 
of  4-6  years  have  been  the 
dominant  feature  in  the  housing 
market  since  1950,  and  are  re¬ 
lated  to  changes  in  credit  condi- 
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Table  C. — Housing  Production  for  Total  U.S.  By  Type  of  Unit,  1950  to  1981 

Thousand  Units) 


Total  -  All  Typas 

Total  Housing  State, 

1-Uolt  Starts 

Multi-Salt  Starts 

Msblla  it 

W»i/ 

2015.0 

1952.0 

1614.0 

130.0 

*3.0 

mi 

1558.0 

1491.0 

1230.0 

2*1.0 

•  7.0 

1952 

1547.0 

1S04.0 

1257.0 

247. 

83.0 

1953 

1515.0 

1438.0 

1222.0 

226.0 

77.0 

1955 

1627.0 

1551.0 

1371.0 

180.0 

76.0 

1955 

1754.0 

1646.0 

1478.0 

160.0 

112.0 

1954 

1673.0 

1349.0 

1195.0 

156.0 

126.0 

1957 

1343.0 

1224.0 

1026.0 

190.0 

119.0 

1954 

1484.0 

1382.0 

1114.0 

260.0 

102.0 

1959 

1674.1 

1553.6 

1250.6 

303.0 

120.5 

1960 

1399.8 

1296.1 

1008.7 

237.4 

103.7 

1961 

1455.2 

1365.0 

988.0 

376.2 

90.2 

1962 

1610.5 

1492.5 

996.1 

496.4 

118.0 

1963 

1785.7 

1634.9 

1013.4 

621.5 

150.8 

1966 

1752.3 

1S61.0 

971.9 

509.1 

191.3 

1965 

1726.2 

1509.7 

964.9 

544.0 

216.5 

1566 

1413.1 

1195.8 

779.5 

416.1 

217.3 

1967 

1562.3 

1321.9 

844.9 

477.0 

240.4 

ma 

1863.4 

1545.4 

900.4 

645.0 

318.0 

1969 

1912.2 

1499.5 

811.2 

688.3 

412.7 

1970 

1870.2 

1469.0 

815.1 

653.9 

401.2 

1971 

2581.1 

2084.5 

1152.9 

911.6 

496.6 

1972 

2954.4 

2378.5 

1310.7 

1067.8 

575.9 

1971 

2624.4 

2057.5 

1133.2 

924.1 

566.9 

1976 

1681.8 

1352.5 

889.1 

463.4 

329.3 

1973 

1384.1 

1171.4 

895.5 

275.9 

212.7 

1974 

1793.7 

1547.6 

1166.4 

381.2 

246.1 

1977 

2266.6 

1989.8 

1452.2 

537  .6 

276.8 

1973 

2298.9 

2023.0 

1434 .1 

588.9 

275.9 

1979 

2028.3 

1749.2 

1195.6 

553.6 

279.3 

1930 

1534.2 

1312.6 

860.0 

452.6 

221.6 

1931 

1341.0 

1100.3 

711.2 

389.1 

240.7 

-  Housing  type  distribution  between  1-unit  and  multi-unit  starts  unofficial  est lasts  for  1950-1959. 

S0t*CE:  Bureau  of  the  Census,  U.S.  Department  of  Commerce 
(a)  Housing  Construction  18S9  to  1964. 
tb)  Housing  Starts  1959  to  1971  Series  C20  Supplement. 

(c)  Housing  Start  Series  C-20  May  1982. 


tions.  Single-family  housing  pro¬ 
duction  has  varied  widely  from 
1.6  million  in  1950  and  1.5 
million  in  1955  and  1978  to  780 
thousand  in  1966  and  711  thousand 
in  1981. 

Multi-family  production  in¬ 
creased  from  less  than  200,000 
units  in  the  mid-1950's  to  over  1 
million  in  1972  before  collapsing 
to  276  thousand  in  1975  and  then 
rebounding  to  589  thousand  in 
1978.  Mobile  home  production  rose 
spectacularly  to  576  thousand 


units 

in 

1972 

before  crashing  to 

213  thousand 

in  1975, 

and  then 

rose 

to 

279 

thousand 

units  in 

1979. 

In 

1981 

,  1,341,000  housing 

units  were  produced  of  which  711 
thousand  were  single-family  hous¬ 
es,  389  thousand  multi-family 
units,  and  241  thousand  mobile 
homes  (U.S.  Census  Bureau, 
1982d) . 


Regionally,  housing  produc¬ 
tion  has  been  increasingly  con¬ 
centrated  in  the  South  in  recent 
years.  In  1981,  53.8  percent  of 
housing  production  ( including 
mobile  homes)  was  in  the  South, 
21.6  percent  in  the  West,  14.8 
percent  in  the  North  Central ,  and 
9.7  percent  in  the  Northeast. 
Housing  production  by  region  has 
shifted  markedly  since  the 
1920 's,  when  about  33  percent  of 
new  housing  construction  was  in 
the  Northeast,  27  percent  in  the 
North  Central  region,  24  percent 
in  the  South,  and  16  percent  in 
the  West.  In  the  1960 's  and 
1970's  the  South's  share  of 
housing  production  was  about  40 
percent,  the  West  25  percent,  the 
North  Central  region  23  percent, 
and  the  Northeast  12  percent 
(Marcin,  1981). 

In  1961,  722  thousand  housing 
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units  were  produced  in  the  South; 
of  these  367  thousand  were 
single-family  houses,  204  thou¬ 
sand  were  multi-units,  and  151 
thousand  were  mobile  homes  (Table 
0).  In  the  West,  there  were  290 
thousand  units;  150  thousand  were 
single-family  houses,  95  thousand 
multi-units,  and  46  thousand  were 
mobile  homes  (Table  E).  In  the 
North  Central  region  there  were 
167  thousand  housing  units  pro¬ 
duced;  111  thousand  single-family 
houses,  56  thousand  multi -units, 
and  32  thousand  mobile  homes 
(Table  F).  The  Northeast  account¬ 
ed  for  131  thousand  housing 
units;  84  thousand  single-family 
houses,  34  thousand  mult-units, 
and  13  thousand  mobile  homes 
(Table  G). 

Yearly  shifts  in  new  housing 
production  by  type  of  unit  can 
lead  to  misinterpretations  of 


what  is  happening  to  total  hous¬ 
ing  supply;  new  housing  provides 
only  a  small  fraction  of  the 
overall  supply  of  housing  ser¬ 
vices  to  consumers.  Changing 
economic  and  demographic  factors 
lead  to  cycles  in  housing  pro¬ 
duction  for  different  types  of 
units  over  time  (Campbell,  1966). 
For  example,  major  apartment 
boons  occurred  in  the  1920's  and 
from  1960  to  1973.  Overall,  since 
1900  approximately  70  percent  of 
all  housing  construction  has  been 
single-family  housing  units  (in¬ 
cluding  attached  units)  and  30 
percent  multi -unit.  The  analysis 
of  housing  is  further  complicated 
by  the  conversion  of  existing 
single-family  housing  units  to 
multi-family  units  and  emergence 
of  the  mobile  home.  In  the  1960's 
the  mobile  home  became  an  alter¬ 
native  supply  of  housing  which 


Housing  Production  for  South  by  Type  of  Unit,  1959  to  1981 


(Thousand  Units) 


Y«ar  Total-All  Types  Total  Housing  Starts  1-Onlt  Starts  Nsltl-Oalt  Starts  Noblla  B< 


1959 

567.6 

521.3 

1960 

472.0 

441.3 

1961 

SIS. 8 

487.4 

1962 

584.2 

541.1 

1962 

6S4.6 

595.8 

1964 

649.4 

589.8 

1965 

481.4 

588.6 

1966 

572.3 

482.9 

1967 

639.9 

531.5 

1968 

779.7 

633.7 

1969 

80S.S 

602.8 

1970 

823.9 

629.0 

1971 

1127.9 

883.8 

1972 

1368.7 

1067.6 

1973 

1206.4 

905.7 

1974 

724.3 

560.8 

1975 

542.4 

448.4 

1976 

686.1 

574.9 

1977 

887.2 

784.5 

1978 

959.2 

825.8 

1979 

894.8 

749.9 

1960 

787.8 

654.7 

1981 

722.0 

571.2 

438.0 

63.3 

46.3 

385.2 

56.1 

30.7 

414.2 

73.2 

28.4 

421.9 

119.2 

45.1 

427.0 

168.8 

38.8 

419.6 

170.2 

79.6 

416.3 

172.3 

92.8 

333.3 

149.4 

89.4 

365.2 

166.3 

108.4 

374.5 

259.2 

146.0 

342.7 

260.1 

202.7 

378.1 

250.9 

194.9 

526.9 

356.9 

244.1 

612.7 

454.9 

301.1 

478.8 

426.9 

300.7 

367.7 

193.1 

163.5 

368.1 

80.3 

94.0 

466.5 

108.4 

111.2 

588.6 

195.9 

102.7 

604.7 

221.1 

133.4 

523.6 

226.3 

144.9 

432.0 

222.7 

133.1 

366.7 

204.5 

150.8 

SOURCE:  Bureau  of  the  Census,  U.S.  Department  of  Ccanerce 
(a)  Housing  Construction  1889  to  1964. 

0>)  Housing  Starts  1959  to  1971  Series  C20  Supplement, 
(c)  Housing  Start  Series  C-20  Hay  1982. 


e 


Table  E.  Housing  Production  for  West  by  Type  of  Unit,  1959  to  1981 

(Thousand  Units) 


Tut 

Total-All  Typaa 

Total  Bouala,  Starto 

1-Ualt  Starto 

Multl-Oait  Statta 

Matlla  Horn 

1959 

605.7 

177.6 

265.0 

112.6 

26.1 

1990 

161.6 

116.6 

215.0 

99.6 

27.0 

19*1 

167.0 

121.5 

200.1 

121.6 

21.5 

19*2 

609.6 

162.5 

210.1 

172.6 

26.9 

19*1 

667.1 

611.6 

201.7 

226.1 

15.5 

19*6 

601.6 

162.0 

177.1 

186.9 

19.8 

1965 

110.6 

271.1 

159.1 

111.8 

19.5 

196* 

218.5 

200.0 

110.1 

69.9 

18.5 

1967 

2*1.2 

223.0 

119.2 

83.8 

16.2 

1969 

351.1 

296.1 

170.1 

128.0 

55.0 

1969 

1*7.2 

127.2 

161.1 

161.9 

60.0 

1970 

171.9 

116.5 

157.2 

157.1 

59.6 

1971 

190.6 

669.8 

262.1 

267.5 

100.6 

1972 

666.6 

511.5 

272.6 

259.1 

115.1 

1973 

560.1 

611.2 

210.1 

201.1 

108.9 

1971 

160.6 

286.5 

176.6 

112.1 

71.9 

1975 

112.2 

277.7 

192.8 

86.9 

56.5 

1976 

166.9 

602.5 

276.1 

126.6 

62.6 

1977 

616.7 

518.7 

370.6 

168.1 

78.0 

5 

622.6 

565.8 

158.3 

187.5 

76.6 

1979 

561.9 

671.6 

105.7 

165.9 

70.1 

I960 

157.7 

311.5 

198.0 

111.5 

66.2 

1961 

290.2 

266.6 

169.7 

96.7 

65.6 

SC.RCE:  luruu  of  the  Census,  V.S.  Department  of  Comserce. 

(a)  Housing  Construction  lt89  to  1964. 

(b)  Housing  Starts  1959  to  197X  Series  C20  Supplement. 

(c)  Housing  Start  Series  C-20  Hay  1962. 
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Table  F 


.  Housing  Production  for  North  Central  by  Type  of  Unit,  1959  to  19 SI 

(Thousand  Units) 


Tut 

Total-611  Typaa 

Total  Houaiac  Start, 

l-Unlt  Start* 

Multl-Oalt  Start* 

Mobil*  ii 

ISM 

605.6 

176.7 

327.0 

67.7 

11.1 

I960 

316.7 

101.7 

252.6 

50.9 

31.0 

1961 

115.6 

269.3 

227.1 

62.0 

26.1 

1962 

126.6 

295.0 

213.6 

79.4 

29.0 

1963 

171.6 

115.9 

213.5 

102.6 

17.7 

1966 

196.6 

166.5 

227.1 

119.2 

50.1 

1963 

627.2 

166.7 

223.9 

162.6 

58.5 

1966 

156.1 

297.1 

169.6 

107.9 

60.8 

196/ 

607.2 

161.9 

216.1 

129.6 

61.1 

1961 

656.7 

177.0 

222.9 

136.1 

79.7 

1969 

661.7 

156.6 

163.1 

171.3 

105.1 

19/0 

*01.6 

101.6 

166.6 

115.0 

100.2 

1971 

369.6 

639.9 

216.3 

201.6 

109.9 

1972 

560.0 

665.3 

256.2 

189.1 

116.7 

1971 

531.3 

662.2 

269.1 

171.1 

111.1 

1976 

183.1 

119.6 

223.6 

96.2 

65.5 

1973 

161.1 

293.6 

222.6 

71.0 

*7.7 

1976 

656.6 

*00.7 

296.6 

106.1 

51.9 

1977 

561.9 

*63.0 

137.2 

127.6 

76.9 

1976 

500.1 

*51.1 

325.1 

126.2 

66.6 

1979 

396.6 

3*9.6 

261.9 

105.7 

*7.2 

I960 

250.5 

220.2 

162.7 

77.5 

30.6 

.981 

198.3 

166.6 

110.6 

56.2 

11.5 

50J/RCE:  Bureau  cf  the  Census,  U.S.  Department  of  Coseeerce 
'  (a)  Housing  Conec ruction  1888  to  1964, 

(b)  Housing  Scarte  1959  to  1971  Series  C20  Supplement. 

(c)  Housing  Start  Serlae  C-20  May  1982. 
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Table  G.  Housing  Production  for  Northeast  by  Type  of  Unit,  1959  to  1981 

(Thousand  Units) 


Twr 

Total-All  Typo* 

Total  Boualaa  Start* 

1-dalt  Start* 

Multi-Unit  Start* 

Ho611a  t< 

1939 

296.0 

280.0 

200.6 

79.4 

16.0 

I960 

251.5 

236.5 

133.7 

80.8 

13.0 

1961 

277.0 

266.8 

1*7.2 

117.6 

12.2 

19*2 

290.1 

273.9 

1*8.5 

123.6 

16.2 

1963 

290.2 

271.* 

1*9.2 

122.2 

18.6 

196* 

28*. 3 

262.7 

1*7.9 

116.8 

21.6 

1963 

307.0 

281.3 

163.4 

117.9 

25.7 

1966 

2**. 2 

213.6 

127.5 

88.1 

28.6 

1967 

253.8 

223.5 

127.2 

96.3 

30.3 

19*6 

273.7 

236.* 

132. 7 

103-7 

37.3 

1969 

257.8 

212.9 

122.1 

90.8 

*6.9 

1970 

270.6 

22*. 1 

113.6 

110.7 

*6.7 

1971 

312.8 

271.0 

1*5.6 

125.6 

61.8 

1972 

378.9 

336.1 

170.6 

163-7 

**.8 

1971 

32*.* 

278.6 

155.2 

123.2 

*6.0 

197* 

211.8 

183.6 

119.6 

66.0 

28.6 

1975 

166.* 

1*9.9 

112.2 

37.7 

16.5 

1976 

188.1 

169.5 

127.* 

*2.1 

18.6 

1977 

220.7 

201.6 

156.0 

*5.6 

19.1 

1978 

217.3 

200.1 

147.0 

53.1 

17.2 

1979 

195.0 

178.1 

123.7 

56.6 

16.9 

1*30 

137.9 

126.2 

87.3 

38.9 

11.7 

1981 

130.5 

117.9 

84.2 

33.7 

12.6 

SvL’RCC:  Bureau  of  the  Census,  U.S.  Department  of  Commerce 

(a)  Housing  Construction  1889  to  1964. 

(b)  Housing  Starts  19S9  to  1971  Series  C20  Supplement. 

(c)  Housing  Start  Series  C-20  Nay  1982. 


provides  service  in  the  form  of 
chattel  rather  them  real  estate. 
Many  attributes  of  a  mobile  home 
are  similar  to  single-family 
houses  and  they  may  be  considered 
as  a  substitute  for  single-family 
housing.  (The  Census  Bureau  now 
reports  a  combined  figure  for 
single-family  structures  and  mo¬ 
bile  homes) . 

New  regulations  have  brought 
the  mobile  home  more  and  more 
under  the  control  of  the  institu¬ 
tional  forces  in  the  conventional 
housing  market.  As  such  the 
mobile  home  is  evolving  into 
another  form  of  industrialized 
housing.  In  doing  so  it  is  losing 
many  of  the  attributes  of  a 
low-priced  form  of  housing  exempt 
from  typical  community  building 
codes  and  real  estate  taxes. 

Historically,  the  market 
share  of  annual  housing  produc¬ 


tion  has  varied  widely  between 
single-family  and  multi-family 
housing  units.  The  market  share 
of  multi-family  units  ranged 
between  20  and  45  percent  of 
nonfarm  housing  starts  from  1900 
to  1930.  From  the  early  1930's  to 
1960,  the  multi-unit  market  share 
was  abnormally  low — between  10 
and  20  percent  of  housing 
starts — relative  to  the  30  per¬ 
cent  share  multi-units  had  of  the 
total  housing  inventory  in  1940 
and  1950.  Conversion  of  large, 
single-family  houses  to  apart¬ 
ments,  rent  controls,  the  fear  of 
rent  control ,  and  the  highly 
successful  housing  mortgage  guar¬ 
antee  programs  of  the  Federal 
Housing  Administration  and  Ve¬ 
teran's  Administration  contri¬ 
buted  to  the  large  market  share 
single -family  homes  had  of  the 
total  housing  market  (Marcin, 


1972). 

The  market  share  in  multi-un¬ 
its  increase  dramatically  in  the 
1960 's,  rising  from  19.5  percent 
of  housing  starts  in  1959  to 
almost  46  percent  in  1969.  It 
remained  at  nearly  45  percent  for 
the  period  from  1970  to  1973  and 
then  fell  to  about  24  percent  for 
1975  and  1976  before  rising  to  35 
percent  in  1981.  This  increase  in 
apartment  construction  is  less 
dramatic  when  mobile  home  ship¬ 
ments  are  also  included  in  the 
housing  production  base.  Includ¬ 
ing  mobile  homes,  the  market 
share  of  multi-unit  structures 
increased  from  18  percent  in  1959 
to  peaks  of  about  36  percent 
1969,  1971,  and  1972.  It  then 
fell  to  about  20  percent  in  1975 
before  rebounding  slightly  to  21 
percent  in  1976,  and  29  percent 
in  1981. 


The  apartment  boom  of  the 
1960's  and  early  1970's  can  be 
largely  explained  by  (1)  the  age 
of  the  apartments  stock  in  the 
1960  (few  new  structures  of  five 
or  more  units  had  been  produced 
since  the  1920 's),  (2)  an  excess 
supply  of  single-family  houses, 
(3)  a  return  of  housing  produc¬ 
tion  to  its  long-term  share  of 
the  total  housing  inventory  of 
about  28  percent,  and  (4)  demo¬ 
graphic  factors  such  as  the 
increase  in  one-person  households 
and  the  large  increase  in  the 
number  of  young  households  under 
30.  In  the  1980 's,  middle-aged 
households  age  30-45  will  be  the 
dominate  factor  in  the  housing 
market.  These  groups  have  tradi¬ 
tionally  demanded  single-family 
housing.  The  only  demographic 
trend  favoring  apartment  con¬ 
struction  is  the  continued  in- 
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crease  in  one-person  households. 

The  market  share  of  mobile 
homes  as  a  percentage  of  housing 
starts  plus  reported  mobile  home 
shipments  has  increased  from 
about  7  percent  in  the  late 
1950's  to  almost  22  percent  in 
1969.  After  staying  at  a  plateau 
of  about  20  percent  for  the 
period  1970  to  1974,  their  market 
share  dropped  to  15  percent  in 
1975,  14  percent  in  1976,  and  12 
percent  in  1977.  This  decline 
resulted  in  part  from  overbuild¬ 
ing  and  repossession  of  mobile 
homes,  which  caused  lenders  to  be 
much  more  conservative  in  extend¬ 
ing  credit.  In  1981  mobile  home 
market  shares  rose  again  to  18 
percent. 

The  mobile  homes  share  of  the 
year-round  occupied  housing  mar¬ 
ket  has  increased  from  0.7  per¬ 
cent  in  1950  to  1.3  percent  in 


1960  and  3.1  percent  in  1970  to 
4.6  percent  of  the  housing  stock 
in  1975  and  5.0  percent  in  1980. 

The  mobile  home  has  changed 
significantly  over  the  last  20 
years.  For  example,  the  first 
10-foot-wide  models  were  intro¬ 
duced  in  1955;  12-foot-wide  mod¬ 
els  came  into  mass  production  in 
1962;  and  14-foot-wide  models 
were  introduced  in  1969.  Now 
expandable  models,  double-wide 
models,  and  even  triple-wide 
models  similar  to  single-family 
houses  are  available.  The  adop¬ 
tion  of  a  nationwide  mobile  home 
standard  code  by  the  Department 
of  Housing  and  Urban  Development 
(HUD)  in  1976  is  a  major  mile¬ 
stone  in  the  evolution  of  mobile 
homes  to  smother  form  of  manu¬ 
factured  housing.  This  code  dic¬ 
tates  2-by-4  framing,  insulation, 
and  fire  spread  standards  similar 
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to  conventional  construction. 


This  code,  together  with 
government  programs  to  allow 
long-term  mortgage  financing  on 
certain  types  of  mobile  homes, 
Indicates  that  the  mobile  home  is 
now  coming  under  the  control  of 
the  institutions  and  regulations 
of  the  conventional  housing  mar¬ 
ket.  As  such  the  mobile  home  is 
losing  many  of  the  special  advan¬ 
tages  of  being  outside  the  con¬ 
trol  of  the  conventional  real 
estate  system  (Drury  1972).  As  a 
sign  of  the  times  the  Mobile  Home 
Manufactuer's  Association  has 
recently  changed  its  name  to  the 
Manufactured  Housing  Institute. 

The  housing  construction  pro¬ 
cess  has  become  increasingly 
automated  over  the  last  30  years. 
The  changes  have  been  largely  in 
the  fabrication  of  building  prod¬ 
uct  components  off-site.  Building 


components  such  as  doors ,  win¬ 
dows,  kitchen  cabinets,  roof  and 
floor  trusses,  and  even  entire 
wall  panels  and  bathroom  cores 
are  constructed  in  factories  or 
shops  and  assembled  on-site. 
Pre-finished  molding,  trim,  and 
siding  are  often  used  as  well  as 
automatic  nailing  and  fastening 
machines  to  reduce  on-site  labor 
and  speed  the  construction  pro¬ 
cess.  Thus,  although  the  house  of 
the  1980's  looks  similar  to  the 


house  of  the  1950's  its  construc¬ 


tion  methods  are  more  automated. 


Pre-manufactured  components  are 
now  assembled  on  the  building 
site  and  relatively  few  "stick- 
built"  houses  are  constructed 
anymore . 

A  recent  telephone  survey  of 
housing  companies  by  Leo  J. 
Shapiro  &  Associates,  Inc.,  of 
Chicago,  indicated  that  the  total 
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market  share  of  mobile,  modular 
and  panelized  in-plant  fabrica¬ 
tors  of  housing  rose  from  39 
percent  in  1980  to  42  percent  in 
1981  (Automation  in  Housing, 
1982).  This  survey  was  conducted 
by  interviewing  353  representa¬ 
tive  building  companies  about 
their  production  methods.  The 
results  of  this  survey  are  sum¬ 
marized  in  Table  H.  According  to 
this  survey,  in  1981,  315  thou¬ 
sand,  or  27  percent  of  convention 
construction  (excluding  mobile 
homes)  was  classified  as  panel¬ 
ized  or  prefabs,  52  thousand  or  4 
percent  modular  and  810  thousand 
or  69  percent  production  (on¬ 
site)  built  housing  units.  In 
addition  an  estimate  of  229 
thousand  mobile  homes  are  pro¬ 
duced  according  to  the  survey. 


nent  manufacturer's  is  also  pro¬ 
vided.  These  results  show  a  large 
number  of  companies  in  the  hous¬ 
ing  industry.  There  were  an 
estimated  6,148  companies  with 
over  11,000  plant  locations  in 
1981.  These  figures  show  that 
diversity,  specialization,  auto¬ 
mation,  and  innovation  are  all 
possible  in  the  construction 
industry . 


Estimates  of  the  number  of 
plant  location  and  housing  compo- 
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TABLE  H 


ESTIMATED  HOUSING  PRODUCTION:  1978  -  1981 

INDUSTRY  SEGMENTS  BY  HOUSING  PRODUCTION 
IN  1978,  1979,  1980,  1981  (THOUSANDS) 


Percentage 
Point  Change 


1978 

1979 

19  80 

1981 

1980  to  1981 

Production  Builders 

1276 

1284 

966 

810 

(-16%) 

Pane 1 i zed- Prefab 

463 

449 

352 

315 

(-11) 

Modular 

87 

81 

56 

52 

(-7) 

Mobile  Homes 

276 

286 

216 

229 

+6 

Total 

Without  Mobile 
Homes 

1826 

1814 

1374 

1177 

(-14) 

With  Mobile 

Homes 

2102 

2100 

1590 

1406 

(-12) 

Source:  Automation  In  Housing 
No.  1,  January,  1982 

,  and 

Systems 

Building 

News,  Vol.  19, 

ESTIMATED  NUMBER  OP  REPORTING 

UNITS, 

COMPANIES  AND  PLANTS  IN  1981 

Companies 

Locations/ 

Plants 

Production  Builders 

3,124 

7,691 

Panelized  Prefab 

635 

650* 

Modular 

218 

225* 

Mobile  Homes 

171 

454 

Sub-Totals 

4,148 

9,020 

Independent  Component 
Manufacturers  (Furnish 
components  to  other 
four  segments) 

2f  000* 

2,000* 

6,148 

11,020 

♦AIA/SBN  Estimates 

Source:  Automation  In  Housing,  and  Systems  Building  News,  Vol.19, 
No.  1,  January,  1982 
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MOOD  PRODUCTS  USED  IN  HOUSING 

Building  materials  used  in 
residential  construction  have 
changed  substantially  since  1950. 
However,  wood  products  remain  the 
dominant  material  used  for  home 
building — over  90  percent  of  all 
new  single-family  homes  are  wood 
framed.  Traditional  housing 
styles  have  prevailed  while  new 
building  systems  using  plastics, 
metals,  or  cement  products,  or 
featuring  unusual  styles  have  in 
general  not  been  very  successful. 

Wood  products  use  per  housing 
unit  has  also  changed  substan¬ 
tially  in  the  last  30  years.  Wood 
products  use  per  housing  unit 
varies  widely  with  the  type  of 
unit,  its  size,  architectural 
style,  regional  location,  and 
kind  of  construction.  Plywood  and 
other  wood-based  panel  products 


have  replaced  lumber  for  many 
construction  uses.  Changes  in 
construction  methods  and  trends 
in  the  substitution  of  alterna¬ 
tive  materials  are  also  important 
for  determinants  of  wood  use  per 
unit. 

The  greater  use  of  prefabri¬ 
cated  housing  components  and  even 
entire  housing  units  have  tended 
to  lower  average  unit  use  factors 
for  some  wood  products.  The  use 
of  roof  trusses  has  increased 
greatly  in  the  last  20  years,  and 
now  floor  trusses  are  being  used 
in  place  of  traditional  floor 
joist  systems  in  some  areas 
(Kallio  1978).  Other  building 
components  such  as  doors,  win¬ 
dows,  and  cabinets  are  now  almost 
universally  manufactured  in  fac¬ 
tories  and  only  put  in  place 
on-site.  In  addition,  wall  sys¬ 
tems,  floor  systems,  and  some- 


times  entire  modules  are  manu¬ 
factured  or  prefabricated  in 
factories  and  assembled  on-site. 
Better  design  and  reduction  of 
waste  from  increased  industriali¬ 
zation  of  housing  production 
could  result  in  lower  average 
wood  use  per  unit. 

In  conventional  on-site  con¬ 
struction,  more  efficient  use  of 
wood  such  as  wider  spacing  of 
studs  and  other  structural  mem¬ 
bers  has  tended  to  bring  about 
somewhat  lower  use  of  timber 
products  per  unit  (USDA  Forest 
Service  1973).  There  are  also 
opportunities  for  additional  sav¬ 
ings  in  use  of  materials  by 
changes  in  design  and  specifica¬ 
tion.  For  example,  a  promising 
new  design  idea  is  the  light¬ 
weight  truss-framed  house  de¬ 
veloped  at  the  Forest  Products 
Laboratory.  This  design  utilizes 


a  unitized  frame  consisting  of  an 
open  web  floor  system,  trussed 
rafters,  and  conventional  wall 
studs  all  using  2-by-4  lumber 
(Tuomi  1977). 

Changing  Housing  Characteristics 

The  average  new  house  in¬ 
creased  dramatically  in  size  and 
amenities  in  the  United  States 
since  1950.  These  changes  re¬ 
flect,  in  part,  a  doubling  of  per 
capita  real  disposable  income  and 
a  general  rise  in  housing  stand¬ 
ards.  The  average  single-family 
housing  unit  has  increased  from 
983  square  feet  of  finished  floor 
area  in  1950  to  1,760  square  feet 
in  1979  before  declining  slightly 
to  1,740  square  feet  in  1980 
(Sheeha  1979  and  U.S.  Bureau  of 
Census  1981 ) . 

As  houses  grew  in  size,  the 
number  of  bathrooms  and  bedrooms 
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increased.  In  1950  about  two- 
thirds  of  all  new  homes  had  two 
bedrooms  or  less,  by  1977  only  11 
percent  had  less  than  three 
bedrooms;  however,  by  1980  this 
number  had  risen  to  17  percent. 
Perhaps  nothing  indicates  the 
rise  in  housing  standards  as  much 
as  the  increase  in  the  number  of 
bathrooms.  In  1950,  over  25 
percent  of  all  existing  dwelling 
units  did  not  have  inside  flush 
toilets.  Almost  all  new  houses 
(92  percent)  in  1950  had  only  one 
bathroom.  By  1980,  73  percent  of 
all  new  houses  had  two  or  more 
bathrooms  (16  percent  had  one, 
and  10  percent  had  l£). 

Other  major  amenities  added 
to  houses  since  1950  include 
central  air  conditioning,  dish¬ 
washers,  garbage  disposals,  trash 
compactors,  and  central  vacuum 
systems.  In  1950,  with  the  advent 


of  central  heating,  a  fireplace 
was  considered  a  costly  luxury 
and  only  22  percent  of  the  new 
houses  had  one.  In  1980,  56  per¬ 
cent  of  newly  built  houses  had 
fireplaces,  despite  their  inef¬ 
ficiencies  as  an  alternative 
heating  device. 

Major  structural  and  archi¬ 
tectural  changes  are  particularly 
significant  in  determining  wood 
products'  use.  These  include  type 
of  foundation,  number  of  stories, 
kind  of  garage,  if  any,  regional 
architectural  style,  and  changes 
in  architectural  styles  through 
time  such  as  fewer  porches  and 
smaller  eave  overhangs. 

The  type  of  foundation  is 
particularly  important  for  wood 
use.  Houses  built  on  a  concrete 
slab  foundation  do  not  have  a 
conventional  joist  floor  system 
and  therefore  use  less  wood. 


Conversely,  the  recently  de¬ 
veloped  all-weather  wood  founda¬ 
tion  uses  subs tanti ally  larger 
amounts  of  wood.  The  use  of 
concrete  slab  foundations  has 
grown  from  12  percent  in  1950  to 
45  percent  in  1980.  Construction 
of  houses  with  slab  foundations 
is  most  common  in  the  South  and 
West  with  nearly  all  houses  built 
on  slabs  in  such  fast-growing 
states  as  Florida,  Texas  and 
Arizona.  As  population  shifts 
continue  to  favor  these  areas, 
the  proportion  of  houses  with 
slab  construction  may  rise  slow¬ 
ly.  Of  the  houses  built  in  1980, 
36  percent  had  basements,  princi¬ 
pally  in  the  Northeast  and  North 
Central  regions,  and  19  percent 
had  crawl  spaces. 

The  percentage  of  new  sin¬ 
gle-family  houses  with  garages 
has  grown  from  40  percent  in  1950 


to  76  percent  in  1980 — including 
62  percent  which  had  two-or-more 
car  garages.  The  trend  to  large 
garages  reflects,  in  part,  growth 
in  household  income  and  increased 
number  of  automobiles  per  house¬ 
hold. 

The  proportion  of  two-story 
houses  built  has  increased  great¬ 
ly  since  1950 — 31  percent  in  1980 
versus  about  10  percent  in  the 
1950 's.  Correspondingly,  one- 
story  houses  have  declined  from 
86  percent  in  1950  to  59  percent 
in  1980  (U.S.  Bureau  of  Census 
1981  and  U.S.  Bureau  of  Labor 
Statistics  1968). 

Split-level  houses  accounted 
for  9  percent  of  those  built  in 
1980.  This  type  of  construction 
reduces  substantially  the  roof 
area  and  reduces  lumber  use  per 
square  foot  of  floor  area.  Two- 
story  construction  permits  en- 


larging  the  house  size  without 
increasing  the  size  of  the  build¬ 
ing  lot,  a  factor  that  should 
become  increasingly  important  in 
the  current  era  of  rapidly  rising 
land  prices. 

Other  architectural  changes 
include  the  virtual  disappearance 
of  porches  that  were  once  a 
feature  of  nearly  all  one-family 
houses.  In  addition,  roof  over¬ 
hangs  have  decreased  in  size  or 
have  been  eliminated.  Recently, 
however,  many  houses  have  been 
built  with  wooden  decks  which 
serve  many  of  the  purposes  of 
earlier  porches. 

Housing  production  is  now 
greatest  in  the  fast-growing 
regions  of  the  South  and  the 
West.  For  example,  in  1980,  49.7 
percent  of  housing  starts  were  in 
the  South,  23.7  percent  in  the 
West,  16.0  percent  in  the  North 


Central  region,  and  only  9.7 
percent  in  the  Northeast.  Cali¬ 
fornia,  Florida,  and  Texas  alone 
account  for  about  35  percent  of 
all  housing  built  in  the  United 
States  in  1980  (U.S.  Bureau  of 
the  Census  1981). 

Trends  in  Lumber  Use 

Lumber  continues  to  be  the 
dominant  framing  material  for  new 
housing  construction  despite  the 
long  term  rise  in  lumber  prices 
relative  to  other  commodities.  In 
fact,  lumber  increased  its  domi¬ 
nance  at  the  expense  of  masonry 
walls.  In  1980  about  92  percent 
of  all  single-family  house  exter¬ 
ior  walls  were  wood  as  compared 
to  82  percent  in  1959.  Masonry 
walls  fell  from  18  percent  on  new 
housing  units  in  1959  to  7 
percent  in  1980;  poured  concrete 
and  steel  studs  and  other  framing 


systems  were  insignificant,  con¬ 
sisting  of  only  one  percent  of 
exterior  walls.  Steel  and  alumi¬ 
num  framing  systems  have  been 
developed,  but  their  use  has  been 
limited.  Wood  still  has  a  com¬ 
parative  cost  advantage;  however, 
should  lumber  become  unavailable 
or  extremely  costly,  metal  fram¬ 
ing  systems  could  become  cost 
competitive  and  threaten  lumber's 
dominance  in  residential  framing 
(Spelter  1979).  Underground  earth 
shelter  systems  could  also  chal¬ 
lenge  wood ' s  dominance  in  north¬ 
ern  climates. 

Framing  is  the  most  important 
use  of  lumber  in  housing.  How¬ 
ever,  other  miscellaneous  uses 
also  account  for  considerable 
amounts  of  lumber.  These  include 
sheathing,  siding,  stairways, 
trim,  millwork,  garage  doors, 
decks,  and  manufactured  doors, 


windows,  and  cabinets  (Phelps 
1971).  Framing  accounts  for  about 
70  percent  of  lumber  use  in 
single-family  houses  and  miscel¬ 
laneous  uses  about  30  percent. 
(Table  J. ) 

Total  lumber  use  per  housing 
unit  has  not  changed  much  in  the 
last  20  years.  However,  use  per 
square  foot  of  floor  area  has 
declined.  Use  per  square  foot  of 
floor  area  fell  from  11.0  board 
feet  in  1950  to  8.7  in  1962  and 
7.0  in  1980.  These  changes  in 
lumber  use  can  best  be  illus¬ 
trated  by  comparing  the  average 
one-family  house  built  in  1950 
with  the  average  unit  built  in 
the  1970's. 

The  typical  post-war  home 
utilized  a  considerable  amount  of 
lumber.  The  spacing  of  wall  and 
floor  members  was  16  inches  with 
additional  material  used  for  wall 


bracing  and  double-layer  board 
sheathing.  Roofs  consisted  of 
ceiling  joists  and  roof  rafters 
connected  by  collar  beams  and 
placed  over  a  load-bearing  inter¬ 
ior  partition.  Boards  served  for 
sheathing  as  well  as  for  soffits. 

In  the  1970' s,  boards  are 
seldom  used  for  sheathing  either 
in  floors,  walls,  or  roofs  be¬ 
cause  panel  products  have  taken 
over  the  sheathing  markets.  Ply¬ 
wood  has  been  commonly  used  for 
soffits  and  siding.  Let-in  corner 
bracing  has  become  superfluous 
because  the  glued-on  plywood 
panels  impart  greater  rigidity  to 
walls.  This  greater  strength  has 
resulted  in  increasing  numbers  of 
homes  being  built  with  24-inch 
floor  and  wall  spacing  instead  of 
16  inches.  And  in  roofs,  the 
emergence  of  the  engineered 
roof -truss  has  enabled  great 


economics  due  to  wider  spacing 
and  use  of  smaller  length  pieces 
of  lumber.  The  impact  of  these 
trends  can  best  be  illustrated  by 
focusing  on  the  main  components 
of  a  house. 

In  floor- framing,  lumber  us¬ 
age  dropped  sharply  in  the  1950s 
as  the  number  of  houses  built  on 
concrete  slabs  rose.  The  propor¬ 
tion  of  units  built  in  this 
manner  was  small  in  the  immediate 
post-war  period  but  rose  sharply 
thereafter.  The  reason  for  this 
shift  was  an  increase  in  the 
proportion  of  homes  built  in  the 
South  and  Southwest,  where  units 
were  more  likely  to  be  built  on 
concrete  slabs. 

The  wider  spacing  of  floor 
joists  has  also  been  reducing 
lumber  use  in  floors  over  the 
past  ten  years .  When  plywood 
sheathing  is  glued  onto  the  floor 


joists,  the  panels  bind  the 


tion  by  the  construction  industry 


members  into  T-beam  units  which 


of  the  roof- truss  over  the  ceil- 


result  in  increased  stiffness. 


The  American  Plywood  Association 
has  been  promoting  24-inch  joist 
spacing  as  a  material-saving 
technique  and  they  have  found 
that  the  proportion  of  nonslab 
conventionally  built  homes  using 
24-inch  spacing  rose  from  1 
percent  in  1968  to  9  percent  in 
1976  (Carney  1977). 

The  impact  of  wider  stud 
spacing  is  evident  in  the  data  on 
lumber  use  in  wall-framing  ( in¬ 
terior  and  exterior).  The  use 


ing  joist-roof  rafter  method.  The 
savings  resulted  primarily  from 
the  wider  spacing  of  the  members 
made  possible  by  the  greater 
strength  of  the  truss.  In  a 
typical  28-foot  wide  house,  42 
percent  saving  of  roof  lumber  can 
be  realized  (Saeman  1974). 

In  nonframing  applications, 
lumber  use  has  dropped  more 
sharply.  The  use  of  board  lumber 
in  subflooring,  sheathing .  and 
siding  has  been  drastically  re¬ 
duced  as  a  result  of  competition 


factor  declined  by  12  percent 
from  2.5  in  1959  to  2.2  in  1976. 


from  panel  products,  chiefly 
softwood  plywood  and  particle¬ 


This  trend  could  be  offset  some¬ 
what  by  increased  use  of  2-by-6 
studs  because  of  higher  insula- 


board.  In  mi 11 work,  lumber's 
position  remained  relatively  sta¬ 
ble  in  the  1960s  and  is  estimated 


tion  requirements. 


to  have  altered  little  in  the 


In  roof-framing  the  use  fac- 


1970s. 


tor  declined  because  of  the  adop- 


There  were  substantial  re- 
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gional  variations  in  lumber  use. 
Western  homes  have  typically  used 
the  greatest  amount  of  lumber  per 
square  foot  of  floor  area  due  to 
an  above-average  preference  for 
lumber  sheathing  and  subflooring. 
The  North  Central  and  the  the 
Northeast  regions  were  next  high¬ 
est  because  of  the  greater  use  of 
lumber  in  floors  for  basements. 
The  Southern  use  factor  was 
usually  the  smallest  because  of 
the  high  incidence  of  slab-built 
homes  and  lower  than  average 
lumber  use  in  walls,  reflecting  a 
high  proportion  of  homes  built 
with  concrete  blocks,  particu¬ 
larly  in  Florida. 

Trends  in  Wood-Based  Panel  Pro¬ 
ducts  Use 

Wood-based  panels  are  used 
extensively  in  residential  con¬ 
struction  in  the  United  States. 


Major  uses  of  panel  products  in 
residential  construction  are  for 
roof  and  wall  sheathing,  floor 
decking,  exterior  siding,  and 
interior  decorative  wall  panel¬ 
ing.  In  addition,  substantial 
amounts  of  panels  are  also  used 
for  doors,  cabinets,  shelving, 
and  other  miscellaneous  uses. 
Wood-based  panel  use  varies  sub¬ 
stantially  by  region  in  the 
United  States,  because  of  differ¬ 
ences  in  climate  and  archi¬ 
tectural  styles. 

For  single-family  detached, 
single-family  attached  and  low- 
rise  multi -family  construction 
which  constitute  over  95  percent 
of  all  residential  construction, 
plywood  remains  the  dominant 
panel  product.  Individual  compo¬ 
nents  are  discussed  below. 

Roof  sheathing  is  one  of  the 
most  important  uses  of  wood-based 
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panels  In  residential  construc- 


fiber  insulating  board  accounted 


tion.  Softwood  plywood  is  the 
dominant  material  for  roof 
sheathing  since  it  displaced 
lumber  boards  in  the  1950 's. 
Eighty-eight  percent  of  all  roofs 
used  plywood  in  1980;  the  re¬ 
mainder  used  solid  or  spaced 
boards.  This  high  level  of  ply¬ 
wood  roof  sheathing  is  fairly 
consistent  for  all  regions  except 
for  the  Pacific,  where  wood 
shingles  are  often  applied  over 
lumber  sheathing.  In  the  1980s, 
structural  particleboards  and 
veneer  composite  boards  are  ex¬ 
pected  to  gain  a  share  of  this 
market  when  single-family  housing 


construction 


expands  again 


( Dickerhof f  1980). 

The  exterior  wall  sheathing 
market  has  changed  dramatically 
since  1974  as  a  result  of  the 


for  58  percent  of  the  exterior 
wall  sheathing  used,  plywood  27 
percent,  gypsum  board  14  percent, 
and  IX  lumber  boards  1  percent 
(Housing  Industry  Dynamics  1980). 
Since  then  several  types  of 
plastic  foam  sheathing  and  an 
aluminum  foil-faced  sheathing 
have  been  developed  which  offer 
relatively  high  insulation  values 
per  unit  of  thickness.  By  1980, 
the  plastic  foam  sheathing  pro¬ 
ducts  had  gained  a  26  percent 
share  of  the  single-family  con¬ 
struction  market  and  the  aluminum 
foil-faced  sheathing  a  12  percent 
share.  Correspondingly  wood  fiber 
insulation's  share  fell  to  35 
percent,  plywood's  to  18  percent, 
and  gypsum  board's  to  8  percent. 
Further  shifts  to  foam  sheathing 
panels  are  likely  in  the  next  few 


energy  crisis.  In  1974,  wood 


years  as  energy  efficiency  stan- 
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dards  rise.  Recently  developed 
structural  particleboards  gained 
2  percent  of  the  exterior  wall 
sheathing  market  in  1980.  Further 
gains  are  anticipated  in  the 
future  as  housing  construction 
increases . 

Floor  decking  is  a  major 
market  for  wood  panel  products. 
Wood  products  were  used  for 
subfloors  in  over  99  percent  of 
all  single-family  houses  built  on 
nonslab  foundations.  Wood  floor 
systems  are  popular  in  the  North¬ 
eastern  and  North  Central  regions 
of  the  United  States.  In  1980 
plywood  was  used  for  subflooring 
in  93  percent  of  nonslab  founda¬ 
tion  houses,  lumber  boards  in  3 
percent,  and  structural  particle¬ 
boards  in  3  percent;  38  percent 
of  these  houses  had  a  second 
layer  of  floor  underlayment .  Of 
this  underlayment,  60  percent  was 


particleboard,  37  percent  ply¬ 
wood,  and  3  percent  hardboard. 
Wall-to-wall  carpeting  is  the 
dominant  floor  covering  material . 
Wood  flooring  accounted  for  only 
about  5  percent  of  the  finished 
floor  area  in  1980.  The  floor 
decking  market  is  likely  to 
continue  to  be  served  primarily 
by  plywood  and  particleboard, 
with  new  types  of  structural 
composite  boards  also  gaining  a 
share  of  the  market. 

The  exterior  wall  siding 
market  has  shown  gradual  gains  in 
wood  use  in  recent  years.  Forty- 
two  percent  of  all  houses  built 
in  1980  used  some  type  of  wood 
product  for  exterior  siding — an 
increase  from  32  percent  in  1974. 
By  type  product,  19  percent  was 
hardboard,  12  percent  plywood, 
and  11  percent  lumber.  Most  of 
the  gain  in  wood  products  use  for 


albeit  for  different  reasons  than 


siding  came  at  the  expense  of 
brick  and  other  masonry  finishes. 
Wood  panel  products  are  expected 
to  continue  to  gain  in  popularity 
in  the  future  because  of  the 
relatively  high  cost  of  bricks 
and  other  masonry  alterations. 

Interior  decorative  panel 
products  are  also  used  widely  in 
new  residential  construction  in 
the  United  States.  About  one- 
third  of  all  new  houses  use  some 
type  of  prefinished  panel;  most 
of  this  paneling  is  some  type  of 
plywood.  This  market  is  expected 
to  remain  about  the  same  in  the 
future . 

Prospects 

The  use  of  lumber  in  residen¬ 
tial  construction  has  steadily 
declined  on  a  per  square  foot  of 
floor  basis  since  the  1950's. 
This  trend  is  likely  to  continue, 


was  the  case  in  the  past. 

Of  the  major  trends  in  the 
past,  the  one  that  will  be  the 
least  significant  in  the  future 
is  the  displacement  of  board 
lumber  by  plywood.  Lumber  has 
already  been  effectively  elimina¬ 
ted  in  the  markets  where  the  two 
products  compete,  so  further 
losses  will  be  limited.  Material 
savings,  on  the  other  hand,  will 
continue  to  be  a  factor  as 
overspecifi cation  and  inefficient 
lumber  use  is  still  widespread 
despite  progress  in  the  use  of 
trusses  and  improved  designs.  The 
development  of  the  lightweight 
truss-framed  house  is  another 
step  in  the  further  economies  of 
wood. 

Of  the  major  trends  in  the 
past,  the  one  that  will  have  the 
least  significance  in  the  future 


is  the  displacement  of  boards  by 
plywood  in  sheathing,  subfloor¬ 
ing,  and  soffits.  Lumber  has 
already  been  effectively  elimi¬ 
nated  in  these  markets  and  future 
losses  will  be  small.  Material 
savings,  on  the  other  hand,  will 
continue  to  be  a  factor  as 
overspecification  and  inefficient 
lumber  use  is  still  the  rule 
rather  than  the  exception  despite 
considerable  progress  in  use  of 
trusses  and  improved  designs. 

With  the  likelihood  that 
lumber  will  remain  the  dominant 
residential  construction  framing 
material,  lumber  use  could  still 
drop  because  of  material  savings 
from  wider  stud  spacing,  increas¬ 
ed  truss  use,  and  the  loss  of  the 
remaining  sheathing  markets.  As¬ 
suming  that  the  1959  framing-use 
factors  largely  reflected  16-inch 
spacing,  potentially  lower  use 


factors  can  be  calculated  for 
24-inch  framing.  The  estimated 
maximum  possible  savings  in  walls 
is  25  percent  and  40  percent  on 
roofs.  Wood  joist  floor  systems 
could  be  reduced  25  percent; 
however,  the  overall  use  per 
square  foot  of  floor  area  is  also 
affected  by  the  proportion  of 
concrete  floor. 

Comparing  recent  usage  survey 
data  with  data  for  1959  reveals 
that  the  roof -use  factor  was  27 
percent  less  than  in  1959,  indi¬ 
cating  the  substantial  takeover 
by  trusses  in  the  roof-framing 
market.  Comparisons  in  floor 
usage  rates  show  a  25  percent 
decline  over  the  same  21-year 
period.  However,  this  reflects 
the  increased  use  of  concrete 
slab  flooring  rather  than  wider 
joist  spacing.  Wall-framing  use 
was  shown  19  percent  indicating 
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limited  downward  potential  there. 
Potential  increases  in  floor 
truss  use  may  also  decrease 
lumber  use,  particularly  for  wide 
dimensions. 

Trends  that  may  work  to 
increase  lumber  use  in  housing 
include  the  All  Weather  Wood 
Foundation  (AWWF)  and  the  Plen- 
Wood  system,  both  designed  to 
compete  with  concrete  systems 
(American  Plywood  Association 
1976).  The  AWWF  in  particular  has 
gained  a  foothold  in  the  market 
with  potentially  steadily  rising 
use.  The  widespread  adoption  of 
the  system  at  the  expense  of 
concrete  foundations  could  boost 
lumber  uses  greatly.  The  Plen- 
Wood  System  is  more  economical 
than  poured  concrete  slab,  but 
the  system  is  relatively  new  with 
little  marketing  success  to  date. 


The  AWWF,  which  is  targeted 
to  compete  with  concrete  founda¬ 
tions,  is  easy  to  install,  costs 
less  than  concrete,  and  can  be 
erected  in  freezing  weather.  Over 
20,000  new  homes  have  been  built 
on  AWWF  since  its  introduction  in 
1970,  suggesting  substantial 
builder  and  consumer  acceptance 
(Dost  1977). 

Because  Pen-Wood  is  a  more 
recent  development,  few  homes 
have  as  yet  been  built  on  it,  but 
a  study  has  indicated  it  to  be 
more  economical  than  concrete 
slab  flooring.  The  system  in¬ 
volves  insulating  the  space  be¬ 
tween  the  ground  and  the  floor. 
The  air  is  heated  and  circulated 
throughout  the  home  through  open¬ 
ings  in  the  floor,  eliminating 
the  need  for  ductwork.  The  system 
is  likely  to  gain  impetus  due  to 


recurring  cement  shortages. 

In  summary,  the  prospects  for 
lumber- framing  use  in  residential 
construction  are  for  continued 
moderate  declines  due  to  material 
savings.  It  is  unlikely  that 
nonwood  materials  will  displace 
lumber  due  to  higher  energy 
costs.  This  factor  may  benefit 
lumber  use  due  to  displacement  of 
more  energy  intensive  concrete 
floors  and  foundations.  The  use 
of  wood  trusses  is  likely  to 
continue  to  increase  as  new  and 
better  designs  are  developed. 

Wood-based  panel  products  are 
expected  to  continue  to  be  the 
major  sheathing  product  for  resi¬ 
dential  construction  in  the  fu¬ 
ture.  However,  wood  fiber  insula¬ 
tion  board  is  expected  to  have  a 
declining  share  of  the  wall 
sheathing  market  because  of  the 
increased  use  of  plastic  foam 


insulation  boards.  The  develop¬ 
ment  of  structural  composite 
panels  made  of  wood  flakes  or 
fibers  is  expected  to  provide 
competition  for  softwood  plywood 
in  these  markets  (Dickerhoff 
1980) .  Structural  composite  panel 
products  production  is  currently 
based  on  low-cost  hardwood  re¬ 
sources  in  the  Midwestern  and 
Eastern  United  States  and  Canada. 
Their  production  costs  are  gen¬ 
erally  lower  than  plywood  and 
their  performance  equivalents. 
Therefore,  structural  panel  pro¬ 
ducts  are  likely  to  gain  a  10  to 
20  percent  share  of  the  sheathing 
market  in  the  next  10  years  as 
building  codes  and  consumer  ac¬ 
ceptance  increases.  In  summary, 
the  wood-based  panel  product 
market  is  likely  to  maintain  or 
expand  its  current  uses  for 
residential  construction,  and 
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substantial  competition  will  de¬ 
velop  between  the  various  types 
of  products. 


1 


Expenditures  for  Residential  Up¬ 
keep  and  Improvement 

Expenditures  for  upkeep  and 
improvement  of  all  residential 
properties  in  1981  were  estimated 
at  $46.4  billion  according  to  the 
U.S.  Department  of  Commerce  Bu¬ 
reau  of  the  Census  (U.S.  Census 
Bureau,  1982).  This  estimate  is 
about  the  same  as  the  1980 
estimate  of  $46.3  billion.  About 
70  percent  or  $32.2  billion  was 
spent  by  resident  owners  of 
properties  with  one  to  four 
housing  units.  Expenditures  for 
additions,  alterations,  and  major 
replacements  amounted  to  $30.3 
billion  in  1981  while  expendi¬ 
tures  for  maintenance  and  repairs 
were  estimated  at  $16.0  billion. 

A  more  detailed  look  at 
expenditures  for  upkeep  and  im¬ 
provements  of  residential  proper¬ 
ties  shows  construction  improve¬ 


ment  to  have  declined  from  $31.2 
billion  in  1980  to  $30.3  billion 
in  1981.  Of  this  total  $20.4 
billion  were  for  additions  and 
alterations  and  $9.9  billion  for 
major  replacements  in  1981  (Table 
K ) .  Expenditures  for  upkeep  in¬ 
creased  from  $15.2  billion  in 
1980  to  $16.0  billion  in  1981,  of 
which  painting  accounted  for  $5.6 
billion,  or  35  percent,  and 
plumbing,  heating,  and  air  con¬ 
ditioning  $2.6  billion  or  16 
percent . 

Expenditures  for  residential 
additions  and  alterations  de¬ 
clined  from  $21.4  billion  in  1980 
to  $20.4  billion  in  1981.  How¬ 
ever,  alterations  within  residen¬ 
tial  structures  rose  from  $11.2 
billion  to  over  $11.9  billion 
while  additions  fell  from  $10.0 
billion  to  $9.5  billion  (Table 
K) .  In  terms  of  constant  inf la- 
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Table  K.  Expenditures  for  Upkeep  and  improvement  of  Residential  Properties 
By  Size  of  Property  and  Type  of  Construction  Work:  1980-1981 

(In  millions  of  dollars.  Detail  may  not  add  to  total  due  to  rounding)  W 


19  SO 

1981  - 

1981. 

Type  of  Construction  work 

All  residential  properties 

5EB 

tsssm 

One  to  four  unit 
properties  with 
no  resident  owner 
and  all  properties 
with  five  or  more 
housing  units 

One  to 
four  hous¬ 
ing  units 

One 

housing 

unit 

Total  Expenditures . 

46,338 

46.350 

32.236 

30,201 

14,115 

UPKEEP 

Maintenance  and  repair . 

15,187 

16,022 

8,468 

7.844 

7,554 

Heating  and  central  air  conditioning.... 

972 

750 

419 

378 

331 

Plumbing  . 

1,606 

■  liWW 

896 

789 

974 

Roofing  . 

1.172 

1,063 

981 

512 

Painting  . 

5,709 

3,423 

3,212 

2.1S3 

Siding  . 

560 

620 

307 

267 

313 

Other . . . 

CONSTRUCTION  IMPROVEMENT 

5,168 

5,632 

2,360 

2,216 

3,272 

Additions,  alterations  and  major 

replacements  . 

31,151 

30,329 

23.768 

22.357 

6,561 

Additions  to  residential  structure  . 

Additions  and  alterations  on  propsrty 

4,183 

3,164 

2,788 

2,695 

376 

-  outside  residential  structure . 

Alterations  within  residential 

5,960 

5,303 

4,395 

4.S10 

408 

structure  . 

11,193 

11,947 

8,766 

2,617 

Heating  and  central  air  conditioning  . . . 

876 

891 

ItEHl - . 

805 

65 

Plumbing  . 

797 

710 

511 

199 

Rer;  deling . 

2,620 

3,468 

2,132 

2,126 

1,336 

Other  . 

6,900 

6,877 

5,860 

5,324 

1,018 

Majcr  replacements  . 

9,816 

9,915 

6,756 

6.387 

3,159 

Heating  and  central  air  conditioning.... 

2,459 

2,038 

1,273 

1,112 

754 

Pluhbing  . 

1,577 

1,838 

1,122 

1,023 

716 

Roc  ding  . 

3,160 

3,352 

2,464 

2,358 

887 

Siding  . 

1,486 

1,517 

1,301 

1,301 

216 

Other  . 

1,134 

1,181 

596 

593 

585 

Source:  U.s.  Bureau  of  Census  Series  C-SO. 
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tion  adjusted  1977  dollars,  ad¬ 
ditions  and  alterations  were 
$12.9  billion  in  1981,  down  from 
$14.7  billion  (1977  dollars)  in 
1980,  and  the  lowest  level  since 
1974.  Since  1960,  inflation  ad¬ 
justed  expenditures  for  altera¬ 
tions  and  additions  have  in¬ 
creased  only  modestly,  declining 
slightly  from  $11.3  billion  (1977 
dollars)  in  1960  to  $11.1  billion 
(1977  dollars)  in  1970  before 
rising  to  $14.7  billion  (1977 
dollars)  in  1980.  In  the  first 
half  of  1982,  these  expenditures 
were  at  an  annual  rate  of  $11.6 
billion  (1977  dollars)  or  about 
the  same  level  as  1960. 

The  residential  upkeep  and 
improvement  sector  of  the  housing 
construction  market  is  cyclically 
sensitive  like  the  market  for  new 
housing.  Real  expenditures  for 
this  sector  decline  during  reces¬ 


sion  periods  because  of  the 
impact  of  declining  income  and 
the  inability  of  consumers  to 
obtain  financing  for  major  pro¬ 
jects.  The  decline  in  expendi¬ 
tures  for  residential  alteration 
and  repairs  is  less  severe  than 
for  new  construction,  but  it  is 
significant  and  contradicts  the 
popular  notion  that  expenditures 
for  residential  upkeep  and  im¬ 
provement  increase  during  periods 
of  economic  recession. 

Total  expenditures  have  moved 
unevenly  upward  during  economic 
good  times,  more  than  tripling 
from  the  1970  level  of  $14.8 
billion  by  1980  (Table  L ) .  How¬ 
ever,  most  of  this  increase  is 
because  of  inflation.  In  terms  of 
constant  1977  dollars,  expendi¬ 
tures  increased  from  $26.0  bil¬ 
lion  in  1970  to  $32.7  billion  in 
1980  before  falling  to  $29.9 


Table  L.  Expenditures  by  All  Residential  Property  Owners 
For  All  Maintenance  and  Repairs  1966-1981 


(in  millions  of  dollars) 


Total 

Pet. 

(Ulnltfiunce 

Pet. 

Addition.  6 

Pet. 

Major 

Pet. 

Ch*. 

4  Repairs 
$  4.80T 

Ch£. 

Altvratlona 

Cha. 

Mplacaaanta 

On. 

lObfi 

$  11.691 

9  6.976 

$  1.912 

lib/ 

11,667 

0.0 

6,611 

-7.7 

5,121 

6.9 

1,915 

1.2 

I9txl 

12.703 

8.7 

5,186 

17.0 

5,116 

-0.1 

2,202 

11. 8 

llbl 

13,535 

6.5 

5,679 

5.6 

5,885 

10.7 

2,170 

-1.5 

11/0 

16,7/0 

9.1 

5,895 

7.6 

6,211 

5.5 

2,629 

21.2 

1971 

16,299 

10.6 

6,161 

7.9 

6,818 

9.8 

1,120 

18.7 

19/2 

17,698 

7.6 

6,717 

5.6 

7,526 

10.4 

1,255 

4.1 

19/3 

18,512 

5.8 

7,926 

18.0 

7,186 

-1.9 

1,202 

-1.6 

1174 

21,116 

16.1 

8,691 

7.2 

8,060 

9.1 

4,563 

42.5 

19/3 

25,239 

19.5 

9,578 

12.8 

10,997 

16.4 

4,484 

-1.7 

19/0 

29,036 

15.0 

11,179 

18.8 

12,116 

12.0 

5,141 

19.1 

19/7 

31.280 

7.7 

11,166 

-0.1 

16,217 

15.6 

5,699 

6.7 

tl/H 

37,661 

19.8 

12,909 

11.8 

16,658 

15.6 

8,096 

42.0 

11/1 

62,231 

12.7 

16,950 

15.8 

18,285 

11.1 

8,996 

11.1 

19HU 

66,338 

9.7 

15,187 

1.6 

21,136 

16.7 

9,816 

9.1 

I9H1 

66,150 

0.0 

16,022 

5.5 

20,416 

-4.1 

9,915 

1.0 

Single  Faally 

Owner  Occupied 
1906 

8  7.113 

8  2,067 

1  1.928 

9  1.118 

1967 

7,026 

-1.5 

1.935 

-6.6 

1,996 

-1.7 

1,096 

-1.9 

1966 

8.069 

15.2 

2,150 

21.6 

6,115 

8.0 

1.424 

10.2 

1969 

6.596 

6.2 

2,669 

5.1 

4,760 

9.8 

1,386 

-2.8 

19/0 

9,669 

10.2 

2,753 

11.5 

4,974 

4.9 

1,742 

25.9 

19/1 

10.216 

8.1 

2,851 

3.6 

5,166 

7.9 

2,015 

15.7 

19/2 

11,128 

8.7 

1.191 

11.9 

5,808 

8.2 

2,127 

5.6 

19/3 

11.297 

1.5 

1,620 

11.6 

5,688 

-2.1 

1,989 

-6.5 

19/6 

11,578 

20.2 

6,011 

11.6 

6,441 

13.2 

3,106 

56.2 

19/5 

15,686 

15.5 

6,560 

12.6 

8,458 

31.1 

2,685 

-13.6 

1976 

18,856 

20.2 

5,217 

16.9 

10,231 

21.0 

1,407 

26.9 

19/7 

21,761 

15.6 

5,705 

9.6 

12,015 

17.4 

4,042 

18.6 

19/8 

26,189 

11.2 

6,627 

12.7 

12,624 

5.1 

5,118 

27.1 

19/9 

28,280 

16.9 

7,603 

18.3 

14,677 

16.1 

6,000 

16.8 

I960 

31,681 

11.1 

7,512 

-0.9 

17,244 

17.5 

6,705 

11.8 

1981 

30,201 

6.1 

7,866 

6.1 

15,970 

-7.4 

6,187 

-4.7 

All  Ollier 

IttlllMtIil 

1966 

$  6.558 

<  2.736 

8  1,049 

9  774 

1967 

6,663 

2.1 

2,696 

-8.8 

1,327 

26.5 

842 

8.8 

19o8 

6,616 

-1.1 

2,816 

11.6 

999 

-24.7 

779 

-7.5 

1969 

6.961 

7.1 

1,010 

6.1 

1,145 

14.6 

786 

0.9 

19/0 

5,101 

7.3 

1,161 

6.6 

1,237 

8.0 

887 

12.8 

19/1 

6,065 

16.6 

1,508 

11.6 

1,452 

17.4 

1,105 

24.6 

19/2 

6,171 

5.0 

1,526 

0.5 

1,717 

18.3 

1,128 

2.1 

19/3 

7,215 

13.2 

6,106 

22.1 

1,698 

-1.1 

1,211 

7.5 

19/6 

7,516 

6.6, 

6,659 

1.6 

1,620 

-4.6 

1,456 

20.0 

!9/‘» 

9,555 

26.6 

5,218 

17.0 

2,519 

56.7 

1.799 

21.6 

11/t. 

10,180 

6.5 

6,162 

18.1 

2,081 

-18.0 

1,914 

7.5 

>n 

9,519 

-6.5 

5,639 

-8.5 

2,222 

6.7 

1,657 

-14.1 

I97H 

13,272 

19.6 

6,682 

16.9 

1,814 

72.5 

2,956 

78.4 

19/9 

11,951 

5.1 

7,167 

11.1 

3,618 

-5.6 

2,996 

1.4 

1  9MII 

16,657 

6.5 

7,655 

6.2 

4,092 

11.1 

1,111 

1.8 

1981 

16,169 

6.7 

8,178 

6.8 

4,444 

8.6 

1,528 

11.4 

'•Miiiic:  U.S.  luraau  of  Coaaua,  Sortoo  C-50.  Coapllotlon  by  NANI  (eeooalc.  01 rl a loo. 
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billion  in  1981.  Real  expendi¬ 
tures  from  residential  altera¬ 
tions  and  repairs  per  household 
rose  from  $410  (1977  dollars)  in 
1970  to  $440  in  1976  before 
declining  to  $363  in  1981.  In  the 
future  it  is  expected  that  expen¬ 
ditures  for  residential  repair 
and  alteration  will  remain  at 
about  an  average  of  $400  (1977 

dollars)  per  occupied  housing 
unit  and  total  expenditures  will 
rise  as  number  of  housing  units 
increases. 

The  type  of  additions  and 
alterations  undertaken  by  sin¬ 
gle-family  homeowners  is  illus¬ 
trated  by  a  recent  survey  con¬ 
ducted  in  the  spring  of  1982  by 
the  Economics  Division  of  the 
National  Association  of  Home¬ 
builders  (NAHB)  in  conjunction 
with  National  Home  Center  News 
(NAHB,  1982).  In  response  to  the 


question  "What  are  the  major 
additions  and  alterations  com¬ 
pleted  and  appliances  purchased 
during  the  last  12  months  and/or 
those  you  plan  to  complete  or 
purchase  within  the  next  24 
months?"  the  most  commonly  com¬ 
pleted  projects  were  "remodeled 
kitchen"  by  9.6  percent,  "change 
roof"  by  8.7  percent,  "changed 
water  heater"  by  8.4  percent  of 
the  homeowners  and  "finished 
basement/rec  room"  by  6.2  per¬ 
cent.  Of  these  projects  the  most 
commonly  done  by  homeowners  them¬ 
selves  were  "remodeled  kitchen" 
by  5.1  percent,  "finished  base¬ 
ment/rec  room"  by  4.4  percent, 
"changed  water  heater"  by  4.3 
percent,  and  "changed  roof"  by 
3.2  percent  (Table  M).  Future 
building  plans  are  considerably 
lower  than  completed  projects. 
This  may  be  because  of  three 
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Table  M  Major  Additions  and  Alterations  Completed  by  Recent  Bo^s 
Buyers  in  12  Months  Boding  April  1,  1982  with  Future 
Plans. 


Coaplated  _ 

Plan  To  Do 

Did  It 
Hyaelf 

4  .AX 

Contractor 
Did  Work 

Myeelf  and 
Contractor 

Total 

In  Heat 
12  bos. 

In  Sant 
12-24  aoe 

FI  ul  ahed  Baseoeni/lec  boa 

0.5Z 

1.3X 

6.2X 

0.9X 

2. 32 

Flnlehed/Added  Den 

1.7 

0.7 

0.2 

2.6 

0.4 

0.4 

Added  Bed  root 

1.0 

0.6 

0.9 

2.1 

0.2 

0.1 

Added  Full  Bath 

1.1 

0.9 

0.7 

2.9 

0.2 

0.6 

Added  Powder  boa 

- 

- 

0.6 

0.6 

- 

- 

Added  Second  Story 

0.2 

0.1 

0.4 

0.7 

- 

0.2 

Added  Fireplace 

1.2 

0.9 

0.4 

2.1 

0.2 

1.0 

Added  Garage: 

One  Car 

0.2 

0.2 

0.4 

0.2 

- 

Two  Car 

0.9 

0.7 

0.7 

2.3 

0.2 

0.2 

Changed  Hoof 

3.2 

1.0 

0.1 

8.7 

2.4 

1.7 

Changed  Siding 

1.2 

1.1 

0.4 

3.1 

0.2 

0.7 

Keoudvled  Kitchen 

1.1 

2.8 

1.7 

9.6 

1.1 

2.2 

Changed/Added  A/C  Unit 

1.1 

2.0 

0.6 

4.1 

1.0 

1.0 

Changed  Heating  SyaLea 

2.4 

3.1 

1.0 

6.1 

0.1 

1.1 

Changed  Water  Heater 

4.3 

3.1 

0.6 

8.4 

1.0 

0.4- 

Added  Porch/Solar  Boo* 

0.7 

1.0 

0.4 

2.1 

0.6 

0.4 

Added  Deck 

1.6 

0.7 

0.7 

3.0 

1.6 

1.2 

Added  Patio 

1.7 

1.1 

0.6 

3.4 

1.3 

0.1 

Covered/ Kncloaed  dieting 
Deck,  Patio,  Porch 

1.8 

1.1 

0.1 

3.8 

1.8 

0.7 

PlnUhed  Attic 

0.6 

0.4 

0.1 

1.1 

0.1 

0.2 

:>>>utc«:  NAHtt  Econoaica  Division 


reasons:  First,  homeowners  may 
have  included  some  major  projects 
completed  longer  than  12  months 
previously;  second,  some  projects 
such  as  "changed  roof"  may  be 
unplanned  necessities;  and  third, 
the  uncertain  economic  outlook  in 
the  spring  of  1982  may  have  made 
consumers ’  extra  cautious  about 
planning  projects  involving  major 
expendi tures . 

In  summary,  there  is  an 
apparent  trend  toward  housing 
rehabilitation  and  recycling  of 
some  highly  visible  residential 
and  nonresidential  structures. 
Thousands  of  older  structures  are 
being  rebuilt,  restored  and  reno¬ 
vated  in  certain  desirable  loca¬ 
tions  of  older  cities.  The  old 
brick  row  houses  of  Baltimore, 
Philadelphia  and  Washington  are 
examples.  Throughout  older  form¬ 
erly  fashionable  sections  of  many 


cities — such  as  the  brownstones 
of  New  York  and  Chicago — struc¬ 
turally  sound  houses  are  being 
reconstructed.  On  the  other  hand, 
many  less  desirable  housing  units 
in  other  areas  are  not  being 
improved.  Energy  obsolete  housing 
may  be  uneconomical  to  retrofit. 
Overall  statistics  on  expendi¬ 
tures  for  residential  alteration 
and  repair  show  no  overall  boom 
in  rehabilitating  the  present 
housing  stock.  A  major  boom  in 
renovation  of  the  existing  hous¬ 
ing  stock  occurred  from  1975  to 
1980,  spurred  by  the  need  for 
improved  energy  conservation  and 
by  the  general  boom  in  housing. 
Remodeling  often  occurs  when  new 
homebuyers  c hange  an  existing 
house  to  fit  their  preferences. 
This  occurs  during  periods  of 
high  home  sales  not  during  con¬ 
struction  depressions.  Thus,  un- 


materials  similar  to  those  in¬ 


less  there  are  deliberate  poli¬ 
cies  to  supress  new  housing 
construction,  new  construction  is 
likely  to  be  the  major  sources  of 
housing  in  the  remainder  of  the 
1980's  assuming  real  interest 
declines  to  their  historical 
norms  of  about  3  percent  and 
economic  growth  resumes.  Residen¬ 
tial  alteration  and  repair  expen¬ 
ditures  are  likely  to  grow  at  its 
historical  rate  relative  to  in¬ 
flation  and  the  growth  in  the 
total  stock  of  housing  units. 

Wood  Products  Use  for  Residential 
Upkeep  and  Improvement 

Building  materials  used  for 
upkeep  and  improvement  to  exist¬ 
ing  residential  structures  are 
most  likely  to  be  similar  to 
building  materials  used  for  new 
residential  construction.  Most 
housing  units  are  repaired  using 


volved  in 

the 

original 

con- 

st ruction. 

Some 

categories 

of 

maintenance 

and 

repair  can 

be 

eliminated  as  major  uses  of  wood 
such  as  painting,  plumbing,  heat¬ 
ing  and  air  conditioning.  Wood 
products  used  for  residential 
additions  and  alterations  are 
likely  to  be  similar  to  those  for 
new  construction.  Some  wood  prod¬ 
ucts  such  as  interior  paneling 
and  exterior  siding  may  be  more 
likely  to  be  used  in  residential 
improvements,  while  others  such 
as  framing  lumber  and  exterior 
sheathing  are  likely  to  be  used 
relatively  less. 

Data  on  wood  products  use  for 
residential  alteration  and  repair 
is  sketchy  because  of  nebulous 
character  of  the  market  and  the 
difficulty  in  obtaining  a  compre¬ 
hensive  estimate  of  homeowners' 


use  for  various  projects.  An 
extensive  survey  was  conducted  in 
1970  by  the  U.S.  Forest  Service 
of  residential  alteration  and 
repair  jobs  which  required  build¬ 
ing  permits.  On-site  interviews 
were  conducted  and  estimates  of 
materials  made.  While  unpublished 
information  from  this  study  is 
somewhat  dated,  it  does  provide 
some  useful  insights  into  wood 
products  use  for  this  sector.  For 
the  United  States  478  jobs  were 
sampled  with  an  average  expendi¬ 
ture  of  $2,126  (1970  dollars). 
Major  additions  averaged  $3,183, 
alterations  inside  $2,7911,  al¬ 
terations  outside  $1,684,  re¬ 
placement  projects  $1,373,  and 
maintenance  and  repair  work 
$1,370  in  terms  of  1970  dollars. 
Inflating  these  figures  to  1981 
dollars  using  the  consumer  price 
index  would  yield  an  average  job 


cost  of  about  $5,200  for  all 
projects,  $7,500  for  additions, 
$6,200  for  inside  alterations, 
$4,000  for  outside  alterations 
and  about  $3,200  for  major  re¬ 
placement,  maintenance  and  repair 


jobs. 


Structural  lumber  use  aver¬ 


aged  544  board  feet  (bd.  ft.)  per 
job  and  256  bd.  ft.  per  $1,000 
(1970  dollars)  of  job  value. 
Total  lumber  use  including  mill- 
work,  averaged  360  bd.  ft.  per 
$1,000  (1972  dollars).  Additions 
averaged  1,229  bd.  ft.  of  struc¬ 
tural  lumber  use,  inside  altera¬ 
tion  555  bd.  ft.  and  outside 
alterations  479  bd.  ft.  ,  major 
replacements  average  129  bd.  ft. , 
and  maintenance  and  repair  jobs 


206  bd.  ft. 


Plywood  use  per  job  average 
287  square  feet  (sq.  ft.)  3/8-in- 
ch  equivalent  per  job.  Average 
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use  per  job  was  135  sq.  ft.  per 
$1,000  (1970  dollars).  Additions 
average  730  sq.  ft.  per  job, 
inside  alterations  224  sq.  ft., 
outside  alteration  224  sq.  ft, 
replacement  jobs  87  sq.  ft.,  and 
maintenance  and  repair  jobs  78 
sq.  ft.  of  plywood  (3/8-inch 
equivalent) . 

More  recent  information  on 
residential  repair  and  remodeling 
is  available  from  a  telephone 
survey  of  a  sample  of  about 
20,000  of  the  Nation's  78  million 
households  in  1979  (Housing  In¬ 
dustry  Dynamics,  1980).  Nation¬ 
ally,  27.8  percent  of  homeowners 
and  12.5  percent  of  renters 
surveyed  indicated  that  they 
purchased  lumber  and  plywood  in 
1979.  About  two-fifths  of  the 
homeowners  who  purchased  lumber 
and  plywood  used  the  materials 
for  maintenance  and  repair.  Al¬ 


most  one-third  of  the  purchasing 
homeowners  used  lumber  and  ply¬ 
wood  on  improvements  to  property 
outside,  while  18  percent  used  it 
for  interior  alterations  or  par¬ 
tial  renovation.  Nationally,  di¬ 
mension  lumber  was  the  predomi¬ 
nate  material  purchased  for  all 
types  of  jobs  (Table  N ) .  Plywood 
was  used  on  about  one-half  of  the 
jobs  and  lumber  boards  on  about 
one-third  of  the  projects. 

A  large  majority  of  home- 
owners  purchased  and  installed 
lumber  and  plywood  themselves. 
The  share  of  homeowner  purchasing 
and  installing  ranged  from  94 
percent  for  maintenance  and  re¬ 
pairs  to  86  for  room  additions 
and  77  percent  for  partial  reno¬ 
vations.  Contractors  were  involv¬ 
ed  in  23  percent  of  the  partial 
renovation  and  15  percent  of 
improvements  outside  the  home. 
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Table  N 


MATERIALS  PURCHASED  BY  JOB  TYPE 
HOMEOWNERS 
U.S.  TOTAL 
1979 


Job  Type 

National 

Incidence 

Dimension 

Lumber 

Lumber 

Boards 

Plywood 

Sheets 

Maintenance/Repairs 

12.0% 

78% 

38% 

48% 

Improvements  Outside 
Home 

8.2% 

88 

25 

44 

Partial  Renovation 

5.1% 

85 

33 

45 

Room  Addition 

2.3% 

93 

35 

42 

Replacement  of 

Major  Equipment 

.6% 

83 

26 

52 

Complete  Renovation 

.5% 

89 

11 

42 

Other  Jobs 

1.0% 

77 

23 

41 

Source:  Housing  Industry  Dynamics 


When  homeowners  who  purchased 
lumber  and  plywood  undertook  a 
complete  renovation,  the  predo¬ 
minant  use  of  the  material  was 
for  framing.  Other  common  uses 
included  steps/stairs/rails, 
paneling,  and  cabinets.  When  a 
partial  renovation  was  under¬ 
taken,  homeowners  who  purchased 
lumber  and  plywood  used  it  pri¬ 
marily  in  the  kitchen,  basement, 
and  bedroom.  In  more  than  one- 
third  of  the  room  addition  jobs, 
homeowners  who  purchased  lumber 
and  plywood  used  the  material  to 
add  an  open  porch,  while  one- 
fifth  of  the  purchasing  home- 
owners  enclosed  an  existing 
porch.  When  homeowners  who  pur¬ 
chased  lumber  and  plywood  used 
the  materials  for  maintenance  and 
repairs,  shelving  was  the  pre¬ 
dominant  item  constructed.  In 
addition,  10  percent  installed 


molding,  6  percent  built  furni¬ 
ture,  and  5  percent  installed 
flooring.  When  the  purchasing 
homeowner  used  the  material  for 
improvements  outside  the  home, 
the  predominant  item  constructed 
was  fencing,  followed  closely  by 
a  shed  and  decking.  When  the 
replacement  of  major  equipment 
was  undertaken,  more  than  one- 
third  of  the  homeowners  who 
purchased  lumber  and  plywood  used 
it  to  replace  roofing,  while  an 
additional  29  percent  replaced 
plumbing. 

The  average  homeowner  who 
purchased  lumber  and  plywood  used 
12  pieces  of  dimension  lumber, 

3.6  pieces  of  lumber  boards,  and 

1.6  sheets  of  plywood.  Nearly  all 
of  the  lumber  and  plywood  was 
purchased  by  the  do-it-yourself 
homeowner.  Of  the  different  types 
of  jobs,  a  majority  of  the 


plywood  was  purchased  by  the 
homeowner  to  make  improvements  to 
property  outside  the  home.  Nearly 
half  of  all  dimension  lumber, 
one-  third  of  all  lumber  boards, 
and  two-fifths  of  all  plywood  was 
used  in  this  type  of  job.  Main¬ 
tenance  and  repairs  also  consumed 
a  significant  quantity  of  lumber 
and  plywood,  with  more  them 
one- third  of  all  lumber  boards 
and  one-quarter  of  all  dimension 
lumber  and  plywood  sheets  used  in 
this  type  of  job. 

When  homeowners  purchased 
dimension  lumber  the  predominant 
size  was  2x4  inches.  More  than 
one-half  of  all  dimension  lumber 
purchased  by  homeowners  was  this 
size,  while  more  than  one-quarter 
of  the  lumber  boards  purchased  by 
homeowners  were  1x6  inches. 
Nearly  one- third  of  the  plywood 
purchased  by  homeowners  was  one- 


half  inch  thick,  while  1/4-inch 
plywood,  3/8-inch  plywood,  and 
5/8-inch  plywood  each  accounted 
for  15  percent  of  the  plywood 
purchased  by  homeowners. 

The  general  decline  in  con¬ 
struction  residential  repair  and 
remodeling  is  illustrated  in  the 
following  data  on  interior  wall 
panel  and  exterior  siding  for  the 
period  from  1977  to  1981.  Both 
experienced  substantial  declines 
in  incidence  of  purchase  after 
peaking  with  the  general  housing 
boom  in  1979. 

In  1981,  more  than  4.6  mil¬ 
lion  of  the  82  million  households 
nationally  purchased  wall  panel¬ 
ing.  This  is  a  decline  of  23 
percent  from  1980  when  nearly  6 
million  homeowners  and  renters 
purchased  paneling.  In  addition 
to  the  decline  in  actual  purchas¬ 
ing  households  there  was  also  a 


13  percent  decline  in  the  average 
amount  of  wall  paneling  pur¬ 
chased.  Therefore,  the  state  of 
the  economy  had  a  significant 
impact  on  the  wall  paneling 
market,  causing  a  significant 
decline  in  demand  in  1981  (Hous¬ 
ing  Industry  Dynamics,  1982). 

In  1981,  the  number  of  house¬ 
holds  purchasing  paneling  de¬ 
clined  for  the  second  straight 
year,  down  35  percent  from  1979 
when  the  number  of  households 
purchasing  paneling  was  at  its 
highest  point  for  the  5-year 
period,  1977-1981.  Plywood  backed 
panels  accounted  for  about  70 
percent  of  panel  sales  in  1981, 
while  hardboard  and  particleboard 
accounted  for  9  percent,  lumber  6 
percent,  and  other  materials  15 
percent . 

In  1981,  2.7  million  of  the 
82  million  households  nationally 


purchased  exterior  siding  mater¬ 
ials.  This  is  a  decline  of  28 
percent  from  1980,  when  3.8 
million  households  purchased  sid¬ 
ing.  However,  the  purchase  rate 
data  indicates  that  homeowners 
were  not  cutting  back  on  the 
average  quantity  they  purchased 
in  1981.  Therefore,  the  economic 
recession  had  its  only  signifi¬ 
cant  impact  on  the  initial  deci¬ 
sion  of  homeowners  to  undertake 
residing  jobs.  Once  they  decided 
to  reside,  their  buying  behavior 
in  terms  of  quantity  purchased 
remained  unchanged  from  1980 
(Housing  Industry  Dynamics, 
1982) . 

The  estimated  number  of  pur¬ 
chasing  households  for  the  5-year 
period  were : 

In  1981,  the  number  of  house¬ 
holds  purchasing  siding  materials 
declined  for  the  second  straight 


year,  down  nearly  33  percent  from 
1979  when  the  number  of  house¬ 
holds  purchasing  siding  was  at 
Its  highest  point  for  the  5-year 
period  1977-1981.  In  1981,  wood 
products  accounted  for  24  percent 
of  siding  purchases  while  alumi¬ 
num  accounted  for  30  percent, 
vinyl  products  27  percent,  and 
all  other  products  18  percent. 


The  estimated  number  of  purchasing  households  for  the 
period  were: 


Actual  Number  of 

Year  Purchasing  Households 


1977 

1978 

1979 

1980 

1981 


6,367,000 
6 , 449 , 000 
7,050,000 
5,999,000 
4,610,000 


The  extimated  number  of  purchasing  households  for  the 
period  were: 


Year 

Actual  Number  of 
Purchasing  Households 

1977 

2,136,000 

1978 

2.903,000 

1979 

4,033,000 

1980 

3,783,000 

1981 

2,708,000 

5-year 


Change  From 
Previous  Year 
Percent 

mm  W 

+  1.3 
+  9.3 
-14.9 
-23.2 

5-year 


Change  From 
Previous  Year 
Percent 

+35.9 
+38.9 
-  6.2 
-28.4 
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HOUSING  DESIGN  AND  DEVELOPMENT 

The  Delphi  Technique,  a  me¬ 
thod  for  systematic  solicitation 
and  collation  of  judgments,  was 
used  as  a  primary  basis  for 
assessing  future  housing  design 
and  development  trends.  The  fol¬ 
lowing  seven  design  profession¬ 
als,  educators,  private  practi¬ 
tioners  and  government  employees 
participated  in  this  three-phase 
survey:  Robert  Loverud,  Design 
Science  International,  Boston, 
Massachusetts;  Jamie  Bellalta, 
Notre  Dame  University,  South 
Bend,  Indiana;  Pat  Horsbrugh, 
Environmental  Foundation  Inter¬ 
national,  Inc.,  South  Bend,  In¬ 
diana;  Andrew  Euston,  U.S.  De¬ 
partment  of  Housing  and  Urban 
Development,  Washington,  D.C.; 
Michael  Gelick,  Department  of 
Architecture,  Circle  Campus,  Uni¬ 


versity  of  Chicago,  Illinois; 
Kenton  Peters,  Kenton  Peters  & 
Associates,  Madison,  Wisconsin; 
and  Robert  Beckly,  School  of 
Architecture,  University  of  Wis- 
cons in-Milwaukee.  In  the  first 
phase,  participants  were  asked  to 
list  constraints  to  providing 
affordable,  amenable  housing  to 
large  numbers  of  people  in  this 
country.  After  listing  the  con¬ 
straints,  each  of  the  partici¬ 
pants  described  innovative  dwel¬ 
ling  designs  and/or  construction 
techniques  to  overcome  the  con¬ 
straints.  These  constraints  and 
design  solutions  were  then  listed 
on  a  matrix  that  became  an 
instrument  by  which  each  parti¬ 
cipant  could  evaluate  the  total 
response  of  the  group.  This 
matrix  was  left  open-ended  to 
permit  participants  to  expand  on 


their  list  of  constraints  and 


design  solutions.  The  matrices 
were  analyzed  and  the  innovative 
dwelling  designs  and  construction 
techniques  were  prioritized  for 
the  highest  ranking  constraints. 
For  the  third  and  final  phase  of 
the  Delphi  Technique  the  partici¬ 
pants  gathered  in  Madison,  Wis¬ 
consin  to  critique  the  matrix 
analysis.  The  results  of  this 
survey  are  given  below  in  the 
following  format:  constraints, 

beginning  with  the  highest  prece¬ 
dence,  are  listed  individually. 
Innovative  dwelling  design  solu¬ 
tions  and  construction  techniques 
offered  as  solutions  are  discus¬ 
sed  under  each  constraint  with 
supplemental  information  derived 
from  a  search  of  current  research 
and  professional  literature. 

Cost  of  Financing 

The  financial  aspects  of  the 


housing  market  today  exert  the 
most  obvious  restraints  on  pro¬ 
viding  affordable,  amenable  hous¬ 
ing  to  large  numbers  of  people. 
In  1975  the  median-priced  new 
house  sold  for  $40,000;  purchas¬ 
ing  it  with  20  percent  down  and  8 
percent  interest,  cost  the  buyer 
$247  per  month  in  mortgage  pay¬ 
ments.  By  1982,  the  median-priced 
new  house  sold  for  $70,000, 
interest  rates  soared  to  16.5 
percent  and  as  a  result,  a  buyer 
making  20  percent  down  payment 
would  have  monthly  mortgage  pay¬ 
ments  of  $783.  The  buyer's  month¬ 
ly  payment  rose  216  percent  and 
during  the  same  period  median 
household  income  rose  only  61 
percent  (Turner  1982).  It  is 
obvious  that  this  major  obstacle 
cannot  be  overcome  by  applying  a 
number  of  innovative  design  or 
construction  techniques.  Solving 


this  problem  will  take  the  con¬ 
certed  effort  of  home  building 
and  financial  agencies,  devel¬ 
opers,  builders  and  design  pro¬ 
fessionals  using  every  available 
technology,  regardless  of  its 
origin  or  the  length  of  time  it 
may  have  been  available. 

Land-Coat  of  Acquisition.  De- 
velof—ant  and  impact 

Imaginative  siting  and  clus¬ 
tering,  rehabilitation  and  retro- 
fiting  of  existing  buildings  and 
urban  Infill  are  the  design 
solutions  proposed  to  overcome 
this  constraint.  In  the  late 
1940s  the  suburban  housing  boom 
started,  but  it  was  in  the  1950s 
that  the  mass-built  single-family 
detached  house  really  dominated 
the  housing  market.  This  housing 
form  moved  into  the  1960s  with 
new  concepts  and  refinements.  The 


next  decade,  the  1970s  saw  trends 
which  will  affect  our  housing 
choices  for  the  future.  The  rate 
of  inflation  rose  dramatically 
and  the  seemly  unending  flow  of 
cheap  energy  came  to  an  end . 
During  the  last  10  years  we  have 
developed  roughly  1.2  million 
acres  of  land  per  year.  If  this 
rate  of  development  continues  we 
will  need  24  million  acres  for 
development  by  the  year  2000. 

Continuation  of  this  trend 
will  depend,  in  part,  upon  the 
extent  to  which  increasing  hous¬ 
ing  and  energy  costs  will  moti¬ 
vate  more  compact  development.  On 
undeveloped  land  every  possible 
effort  should  be  made  to  site 
housing  units  in  clusters  around 
cul-de-sacs  or  common  spaces. 
This  method  of  site  planning 
reduces  the  quantity  of  land 
consumed  and  saves  development 
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cost  by  significantly  reducing 
the  length  of  streets  and  utility 
lines  to  service  the  units. 
Energy  will  also  be  conserved 
since  less  petroleum-based  raw 
materials  will  be  used  and  if 
well  planned,  cluster  housing 
developments  will  encourage  al¬ 
ternative  transportation  modes 
such  as  walking  or  biking  to 
school  and  shopping. 

In  developed  areas,  rehabili¬ 
tation  and  retrofitting  of  exist¬ 
ing  buildings  and  urban  infill 
present  a  logical  solution  to  the 
problem  of  land  cost.  Both  design 
solutions  take  advantage  of  the 
existing  infrastructure  and  con¬ 
sequently,  in  most  cases,  reduce 
the  cost  of  development.  The 
growing  appeal  of  development 
opportunities  in  urban  areas  is 
being  reinforced  by  obstacles 
that  developers  are  beginning  to 


encounter  in  their  traditional 
suburban  locations.  Municipali¬ 
ties  such  as  Salem,  Oregon, 
Spokane,  Washington  and  Riverside 
County,  California  have  begun  to 
define  their  "urban  service  area" 
and  are  reluctant,  or  refuse,  to 
extend  public  services  outside  of 
these  areas  (Starr  1980).  The 
inability  to  obtain  public  ser¬ 
vices,  the  increasing  subdivision 
fees  and  rapidly  escalating  land 
cost  are  all  impacting  tradition¬ 
al  development  patterns. 

Codes  Which  set  Abnormally  High 
Minimum  Standards 

It  is  impossible  to  encourage 
innovations  in  the  housing  indus¬ 
try  if  building  and  zoning  codes 
do  not  allow  for  them  because 
localities  have  difficulty  main¬ 
taining  up-to-date  code  require¬ 
ments.  Model  code  groups  annually 


approve  and  forward  to  local  gov¬ 
ernments  hundreds  of  revisions 


that  the  local  governments  have 
neither  the  time  nor  the  staff  to 
review,  approve  and  incorporate. 
Many  local  governments  that  have 
not  adopted  model  codes  have 
retained  outdated  local  codes 
that  require  the  use  of  certain 
materials  or  processes.  This  not 
only  precludes  the  use  of  innova¬ 
tions  but  also  increases  the  cost 
of  homebuilding.  To  resolve  this 
problem  the  creation  of  a  nation¬ 
al  computer-aided  building  indus¬ 
try  information  system  is  recom¬ 
mended.  This  system  could  contain 
Information  from  basic  material 
research  to  production  techniques 
and  evaluation  of  previous  appli¬ 
cations.  Such  a  system  would 
reduce  the  time  lapse  for  approv¬ 
al  of  new  techniques  by  both  the 
model  code  groups  and  local 


government  agencies.  In  addition 
to  resolving  problems  with  code 
up-dating,  this  computer-aided 
information  system  would  also 
alleviate  the  homebuilder's  re¬ 
luctance  to  use  innovative  tech¬ 
no  logy  because  they  do  not  wish 
to  risk  poor  performance  based  on 
Insufficient  technical  informa¬ 
tion  on  how  to  use  materials  or 
systems.  Information  on  the  ma¬ 
terials  and  technology  being  used 
in  commercial  construction  that 
would  readily  adapt  to  residen¬ 
tial  construction  would  also  be 
provided . 

Labor  Cost  and  Union  Regulations 

To  reduce  the  cost  of  labor 
it  is  necessary  to  reduce  the 
time  and  increase  the  efficiency 
of  assembling  housing  units.  This 
task  has  been  accomplished  to 
some  degree  by  the  factory-built 


housing  industry,  but  the  effects 
on  the  overall  housing  market 
have  been  minimal  with  the  excep¬ 
tion  of  the  increasing  number  of 
mobile  home  units,  or  manufac¬ 
tured  housing  units,  which  have 
increased  by  84  percent,  from  2.1 
million  units  in  1970  to  3.8 
million  units  in  1980.  This 
increase  illustrates  a  shift  in 
government  and  consumer  percep¬ 
tion  of  mobile  homes.  Today 
mobile  homes  on  the  owners  land 
are  now  considered  real  property, 
not  personal  property,  and  are 
financed  and  taxed  as  real  es¬ 
tate.  Zoning  restrictions  have 
eased  and  a  new  federally  imposed 
building  code  had  made  mobile 
homes  a  better  constructed  prod¬ 
uct.  Most  important,  more  and 
more  mobile  homes  look  like 
site-built  homes  inside  and  out. 
With  these  changes,  the  mobile 


home  manufacturers  have  begun  to 
assume  the  role  of  providing 
low-price  housing. 

Price  is  not  a  big  benefit  of 
building  with  factory-made 
panels.  Some  packages  do  cater  to 
low-end  markets  but  they  are 
competitive  with,  not  cheaper 
than,  comparable  stick-built 
housing.  On-site  labor  is  reduced 
by  factory-made  panels  but  not 
eliminated.  The  on-site  labor 
that  is  left  involves  the  more 
costly  part  of  the  house  -  the 
mechanicals,  for  example,  and  the 
finishing  jobs.  Most  panel  manu¬ 
facturers  are  not  geared  to 
mass-producing  affordable  hous¬ 
ing. 

To  create  a  significant  re¬ 
duction  in  the  cost  of  housing  in 
this  country  would  require  large 
investments  in  research  and  re¬ 
tooling  of  large  industries,  such 


as  the  automotive  industry,  to 
develop  a  house  mass-produced  on 
an  assembly  line.  Misawa  Homes 
Company  in  Japan  has  produced 
such  a  house  (Business  Week 
1982).  Misawa's  "House  55”  can  be 
rough-assembled  on  a  construction 
site  in  two  hours,  far  less  than 
the  three  or  four  days  required 
to  erect  a  prefabricated  house. 
Each  of  Misawa's  houses  are 
composed  of  10  capsules  bolted 
together  on  the  site.  The  cap¬ 
sules  are  composed  of  a  new  type 
of  ceramic  made  of  low  cost 
silica  sand  and  limestone,  creat¬ 
ing  walls  that  are  soundproof  and 
resistant  to  intense  heat  and 
earthquake.  On  sale  in  Japan 
since  January,  these  houses  cost 
$30,000  to  $100,000,  about  20% 
less  than  prefabricated  houses. 
In  addition  to  the  large  invest¬ 
ment  of  time  and  money  needed  to 


produce  a  similar  housing  unit  in 
this  country,  it  would  be  neces¬ 
sary  to  overcome  the  American 
attitude  that  prefabricated  homes 
are  cheap  and  tacky. 

Socio-Cultural  Demands 

The  overwhelming  majority  of 
Americans  identify  with  the  pur¬ 
suit  of  the  American  dream.  A  key 
element  of  that  dream  is  home 
ownership,  which  for  the  past  35 
years  has  been  defined  as  pro¬ 
prietorship  of  a  single  family 
detached  house  owned  in  fee 
simple.  For  most  Americans  this 
dream  can  no  longer  become  a 
reality.  As  stated  previously, 
the  cost  of  home  ownership  in  our 
present  economy  has  spiraled  far 
above  the  increase  in  family 
income.  The  only  method  of  align¬ 
ing  the  socio-cultural  demand 
with  the  realities  of  the  market 


is  through  public  education.  The 
American  public  must  realize  the 
economic  and  environmental  cost 
of  land  and  development  of  that 
land.  They  must  realize  that  we 
must  conserve  our  natural  re¬ 
sources  and  to  do  this,  must 
accept  alternate  forms  of  shel¬ 
ter.  We  must  expect  smaller  lots, 
higher  densities  and  less  energy 
consuming  structures.  The  ameni¬ 
ties  that  existed  during  the  l>*st 
35  years  cannot  be  renewed 
through  innovative  designs  or 
construction  technology. 

"HMX-1"  is  the  name  of  an 
experimental  house  created  by  a 
team  of  experts  for  the  National 
Association  of  Home  Builders  19B2 
Convention.  This  home  contained 
less  than  1000  square  feet  of 
space,  for  the  non-tradltional 
market,  at  a  price  estimated  at 
$34.10  per  square  foot  in  the 


southern  California  market.  The 
materials  and  techniques  used  to 
produce  this  house  are  standard 
manufactured  materials  and  exist¬ 
ing  construction  methods  (Gerardi 
1982).  The  small  spaces  contained 
in  this  house  were  designed  to 
appear  large.  According  to  Walter 
Wagner,  Jr.,  editor  of  Architec¬ 
tural  Record,  these  spaces  were 
made  to  seem  large  "by  all  those 
techniques  of  opening  up  space 
that  architects  have  known  for 
years."  The  HMX-1  is  a  reality. 
It  was  built  with  today's  design 
and  technology.  Why  then  can  we 
not  produce  similar  units  to  meet 
our  housing  demands  at  affordable 
prices?  The  answer  to  this  ques¬ 
tion  is  very  simple:  the  builder 
did  not  have  to  contend  with  high 
land  cost,  codes  which  may  have 
prohibited  him  from  constructing 
a  unit  with  minimal  square  foot- 


age,  delivery  of  utilities,  lack 
of  technical  information,  and 
doubts  of  market  acceptance.  It 
took  a  great  deal  more  than 
innovative  design  and  technology 
for  this  country  to  put  a  man  on 
the  moon  and  it  will  take  similar 
government  support  coupled  with 
innovative  design  and  technology 
to  provide  affordable,  amenable 
housing  for  large  numbers  of 
people  in  this  country. 


Paper  Building  Material  Scenario 

Alternative  construction  ma¬ 
terials  may  be  available  in  the 
near  future  which  could  alter 
wood  consumption  dramatically  in 
housing.  An  example  of  an  innova¬ 
tion  which  could  reduce  the 
amount  of  standing  timber  used 
for  housing  is  currently  being 
tested  at  the  United  States 
Forest  Products  Laboratory  in 
Madison,  Wisconsin.  This  new  form 
of  housing  is  constructed  with 
double-walled  corrugated  fiber- 
board  which  can  be  made  from 
recycled  wood  and  paper  products. 
Dr.  John  Koning  of  the  Forest 
Products  Laboratory  postulates 
that  "durable,  structurally 
sound"  homes  of  this  type  could 
be  on  the  market  within  five-six 


ful. 

Corrugated  fiberboard  housing 
could  be  an  inexpensive  housing 
type  for  three  reasons.  An  en¬ 
vironmental  incentive  as  well  as 
a  financial  one,  it  can  be  made 
from  recycled  paper  waste.  With 
the  development  of  more  efficient 
recycling  systems,  fiberboard 
could  become  much  cheaper  than 
conventional  construction  mater¬ 
ials  (lumber,  plywood,  and  var¬ 
ious  other  board  products ) .  The 
usual  transportation  costs  in¬ 
volved  in  the  construction  indus¬ 
try  can  be  reduced  since  recycled 
materials  are  closer  to  markets 
than  standing  timber  resources 
and  lighter  and  more  compact  than 
conventional  construction  mater¬ 
ials.  Corrugated  fiberboard  homes 
could  be  based  on  simple  con¬ 
struction  principles;  therefore 
they  could  be  erected  quickly  and 


years  if  research  being  conducted 
to  improve  the  moisture  resis¬ 
tance  of  the  product  is  success¬ 
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easily. 

A  study  by  the  University  of 
Wi scons in-Madison  Environmental 
Awareness  Center  (Huber  1962)  has 
shown  that  each  year  enough 
recycled  paper  is  available  in 
the  Midwest  Circle  City  Area  (see 
Appendix)  to  construct  all  hous¬ 
ing  starts  initiated  during  that 
year  (Table  0).  The  amount  of 
paper  products  recycled  and  a- 
vailable  for  future  use  in  Circle 
City  is  562,105  tons.  According 
to  Dr.  John  Koning,  if  each  1600 
square  foot  (floor  area)  double- 
walled  corrugated  fiberboard  home 
uses  "approximately  1  ton"  of 
recycled  paper  waste,  then 
562,105  corrugated  fiberboard 
homes  could  be  constructed  from 
the  paper  waste  in  Circle  City  in 
one  year.  Only  35,106  homes  were 
built  in  the  Circle  City  region 
in  the  period  from  March  1961  to 


March  1962.  This  means  that  there 
were  sufficient  recycled  resour¬ 
ces  to  build  the  entire  new 
residential  construction  in  the 
Circle  City  region.  In  fact, 
export  of  double-walled  corru¬ 
gated  fiberboard  from  the  Circle 
City  region  could  even  occur. 
This  is  true  even  when  we  recog¬ 
nize  that  nationally,  only  26.2% 
of  paper  is  recycled  today. 

Obviously,  a  housing  form  of 
this  type  would  reduce  the  total 
amount  of  standing  timber  needed 
for  housing.  This  wood  could  be 
utilized  for  other  needs.  In 
terms  of  efficiency  of  wood  use, 
" .  .  .a  discarded  forest  product 
retrieved  as  wood  or  wood  fiber 
can  be  recycled  to  a  higher,  the 
same,  or  to  a  lower  order  of  use" 
(Auchter  1971).  The  higher  the 
order  of  use  that  is  maintained, 
the  more  efficient  and  long- 
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Table  0. 


Recycled  Paper  Data 


Total  paper  trash  thrown  away 
( amount/capi ta/day ) 


.7  lbs. 


Population  of  Circle  City  in  1980 

X 

16,794,151 

Paper  trash  thrown  away  in  Circle 

City  (amount/capi ta/day) 

11,755,913 

lbs. 

National  average  recycled  (best 
available  data  on  recycling  existing) 

X 

26. 

2% 

Amount  recycled  in  Circle  City/day 

3,080,049 

.2  lbs. 

Number  of  days  in  1981 

X 

365 

Paper  trash  recycled  in  Circle  City 
in  1981 

1. 

124,210,000 

lbs. 

Convert  pounds  to  tons 


*562,105  tons 


lasting  the  material  use.  With 
double-walled  corrugated  fiber- 
board,  housing  can  be  derived 
from  lower  order  paper  and  board 
use.  Thus,  as  a  viable  future 
alternative,  corrugated  fiber- 
board  housing  improves  wood  uti¬ 
lization  and  the  efficiency  of 
wood  use.  Paper  housing  units 
(made  from  recycled  trash}  could 
be  any  color,  texture  or  pattern. 
The  walls  could  be  layered  for 
complete  insulation,  fireproofed, 
and  engineered  to  be  structurally 
sound. 

Perhaps  recycled  trash  will 
offer  a  most  attractive  low  cost 
housing  unit. 


CHARACTERISTICS  OP  THE  RESIDEN¬ 


TIAL  CONSTRUCTION  INDUSTRY 


The  residential  construction 
industry  involves  a  large  number 
of  actors.  There  are  individuals 
acting  in  their  own  behalf;  firms 
that  have  widely  variable  struc¬ 
tural  characteristics;  and  indus¬ 
tries  whose  activities  range  from 
building  homes  to  supplying  spe¬ 
cialty  items  to  the  producers. 
Ventre  (1980)  describes  the  sys¬ 
tem  as  diverse,  dispersed,  de¬ 
tached,  and  discontinuous.  On 
page  311  he  states: 

It  is  diverse:  just  over  70% 
of  the  800,000  construction 
establishments  are  sub-con¬ 
tracting  units  engaged  in 
highly  specialized  work.  The 
range  of  specialists  is 
sweeping:  besides  the  well- 
known  specialties  such  as 
plumbing,  electrical,  and 
sheet  metal  work  are  the 
highly  specialized  trades 
such  as  underground  wire 
contractors,  contractors 
whose  sole  work  is  applying 
insulation  to  piping  and 


mechanical  appertenances  in¬ 
stalled  by  still  other  spe¬ 
cialty  contractors.  In  all, 
residential  construction  in¬ 
volves  about  75  specialties 
organized  by  17  craft  unions. 

The  construction  industry  is 
also  broadly  dispersed. 
Whereas  other  durable  goods 
industries  have  become  iden¬ 
tified  with  specific  cities 
or  urban  regions  -  an  econo¬ 
mic  geographer  associates 
semi-conductors  with  the  San 
Franciso  peninsula's  "Silicon 
Valley"  or  Tabasco  production 
with  Avery  Island  -  there  is 
no  such  geographical  concen¬ 
tration  in  the  construction 
industry.  Rather,  construc¬ 
tion  firms  are  distributed 
across  the  nation  as  the 
population  is  distributed, 
the  better  to  serve  local 
need;  fewer  than  10%  of 
construction  firms  work  be¬ 
yond  the  borders  of  their  own 
state.  And  housebuilding  is 
even  more  spatially  limited. 

The  construction  enterprises 
are  detached  in  several  sen¬ 
ses:  (1)  work  moves  from  site 
to  site,  job  to  job;  (2)  the 
combination  of  possible  sub- 
contractual  arrangements  a- 
mong  the  10-18  specialty 
firms  likely  to  be  engaged  on 
any  single  job  is  rarely  ever 
repeated,  making  sys¬ 
tems  -oriented  management  dif¬ 
ficult.  This  is  less  true  of 
residential  construction,  for 
homebuilders  tend  to  use  the 
same  team  over  several  years ; 
and  (3)  commercial  and  insti- 


tutional  builders  are  detach¬ 
ed  from  their  sources  of 
supply  of  building  materials, 
shifting  among  vendors  of 
highly  differentiated  pro¬ 
ducts  as  consumer  tastes  and 
architectural  fashions 
change . 

The  construction  industry, 
and  particularly  housebuild¬ 
ing,  is  a  highly  discontinu¬ 
ous  enterprise.  The  seasonal 
and  annual  fluctuations  of 
volume  are  well  known.  Fi¬ 
nally,  the  discontinuity  of 
construction  work  is  notice¬ 
able  even  from  day  to  day: 
the  vagaries  of  weather  can 
undercut  close  coordination 
of  a  building  team  of  spec¬ 
ialty  contractors  and  mater¬ 
ial  suppliers. 

These  characteristics  are 
variously  praised  and  damned, 
depending  on  the  industrial  and 
economic  models  through  which  the 
construction  industry  is  viewed. 
Homebuilding  has  been  described 
as  one  of  the  few  folk  traditions 


as  a  model  for  the  post-indus¬ 
trial  era,  due  to  its  regionali¬ 
zation,  many  actors,  ease  of 
entry  and  exit,  and  low  level  of 
capitalization. 

Part  of  the  reason  why  the 
industry  exhibits  these  charac¬ 
teristics  is  its  adaptation  to 
wide  swings  in  annual  housing 
start  rates.  Peak  and  trough 
amplitudes  as  great  as  30  to  40% 
occurred  three  times  between  1950 
and  1962  (Maisel  1963).  Others 
have  shown  similar  peaks  and 
troughs  between  1953  and  1972.  In 
the  past  decade,  fluctuations 
have  become  even  more  radical . 
Because  of  the  fluctuating  char¬ 
acteristics  of  the  housing  indus- 


A...  - 


left  in  contemporary  industrial¬ 
ized  society.  In  numerous  other 
sources  it  has  been  characterized 


try,  observers  such  as  Ventre 
(1980)  claim  that  the  housing 
industry  must  be  viewed  sui 


as  a  "backward  industry"  (Schon  generis— not  with  the  criteria  of 


1967).  It  has  also  been  praise.  conventional  industrial  eco- 
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nomics: 

Whereas  the  construction  in¬ 
dustry's  smallness  of  size, 
primary  reliance  on  manual 
skills,  and  high  rate  of 
entry-exit  may  be  viewed  as 
shortcomings  and  signals  of 
dysfunction  among  manufactur¬ 
ing  entities,  these  qualities 
are,  in  fact,  the  very  genius 
of  the  adoptive  construction 
industry's  response  to  social 
and  economic  forces.  .  . 

There  are  basically  four 
types  of  homebuilders:  (1)  mer¬ 
chant  builders  who  use  their  own 
designs  and  build  on  their  own 
land,  (2)  custom  builders  who 
build  on  contract,  (3)  manufac¬ 
tured  homebuilders  who  pre-assem- 
ble  housing  components  and  trans¬ 
port  them  to  the  building  site, 
and  (4)  mobile  home  manufacturers 
(Kaiser  1973). 

A  survey  conducted  by  the 
National  Association  of  Home 
Builders  (NAHB)  found  that  in 
1976  three-fifths  of  their  mem¬ 
bers  were  merchant  builders  of 
single  family  homes  and  one- 


rourth  custom  home  builders.  The 
housing  market  is  dominated  by 
small  independent  producers. 
Two-thirds  of  those  building 
single  family  homes  built  less 
than  25  units  per  year,  while  one 
in  ten  built  more  than  100  units 
per  year.  The  1976  survey  found 
that  those  builders  constructing 
less  than  25  units  per  year  had 
an  average  of  six  full-time 
workers. 

A  major  characteristic  of  the 
housing  industry  is  its  localized 
nature.  In  the  same  survey,  NAHB 
found  that  three- fourths  of  its 
members  who  build  single  family 
homes  and  two-thirds  of  the 
multi-family  builders  operate  in 
only  one  market  area. 

Dunlop  and  Mills  (1968)  des¬ 
cribe  the  individual  involved  in 
homebuilding  as  mobile  among 
various  geographical  locations 


and  types  of  construction.  A 
large  number  of  producers ,  both 
builders  and  subcontractors,  are 
involved  in  housing  construction. 
NAHB  reports  that  three-fifths  of 
its  builder  members  subcontracted 
75  percent  or  more  of  their 
workload,  only  one  in  ten  subcon¬ 
tracted  less  than  25  percent. 

Building  construction,  tinlike 
most  other  industrial  enterpris¬ 
es,  does  not  invest  heavily  in 
fixed  equipment.  Instead,  invest¬ 
ments  are  made  in  financial 
capital  and  skills  of  the  work¬ 
force  (Ventre  1980).  Dunlop  and 
Mills  (1968)  estimated  that  80 
percent  of  all  construction  work¬ 
ers  belonged  to  a  union,  but  that 
homebuilding  was  well  below  that 
figure.  The  1976  NAHB  survey  of 
member  building  firms  found  less 
than  one  in  ten  employing  union¬ 
ized  workers.  The  survey  also 


found  that  the  most  prevalent 
unions  among  unionized  firms  were 
carpenters,  laborers,  elec¬ 
tricians,  bricklayers,  plumbers, 
painters,  masons  and  roofers. 

Materials  suppliers  represent 
an  important  segment  of  the 
building  industry.  Ventre  (1980) 
divides  manufacturers  into  five 
groups:  (1)  lumber  and  wood 
products,  (2)  plumbing  and  struc¬ 
tural  metal  products,  (3)  elec¬ 
trical  lights  and  wiring  equip¬ 
ment,  (4)  stone  and  clay  prod¬ 
ucts,  and  (5)  paint  and  allied 
products.  Each  of  these  manu¬ 
facturers  provide  at  least  40 
percent  of  their  inventory  to  the 
construction  industry.  The  inter¬ 
relationships  between  builder  and 
supplier  are  many  and  fluid. 
Small  builders  rely  primarily  on 
local  retail  outlets,  whereas 
large  firms  may  buy  directly  from 


the  manufacturer  (Kaiser  1973). 
The  majority  of  small  supply  out¬ 
lets  are  lumberyards  with  the 
remainder  divided  up  among  spe¬ 
cialty  shops.  Small  builders  are 
dependent  upon  local  outlets  and 
use  those  types  of  materials  that 
are  most  readily  available  or 
that  they  can  persuade  the  outlet 
to  stock.  Retail  outlets  provide 
services  as  well.  If  the  builder 
requires  technical  assistance  in 
the  course  of  a  project  or 
preparation  of  materials,  the 
supplier  can  provide  it  (Kaiser 
1973;  Perkins  1982).  These  out¬ 
lets  are  also  where  new  innova¬ 
tions  are  usually  introduced.  The 
research  and  development  needs  of 
the  building  industry  are  met 
primarily  by  the  suppliers  of 
building  products.  The  success  of 
new  technology  relies  signifi¬ 
cantly  on  the  suppliers  accept¬ 


ance  and  promotion  of  new  pro¬ 
ducts.  The  typical  retail  outlet 
is  locally  owned  and  operated. 
Conversely,  the  manufacturers  of 
building  materials  are  more  cen¬ 
tralized.  Materials  like  lumber, 
plywood,  doors,  roofing  mater¬ 
ials,  etc.,  come  from  a  smaller 
number  of  larger  firms  (Perkins 
1982) . 

The  residential  construction 
industry  has  exhibited  signifi¬ 
cant  changes  over  the  last  three 
decades.  The  1950s  and  1960s  were 
a  time  of  relative  stability, 
with  an  average  1.5  million 
housing  starts  annually.  Begin¬ 
ning  in  1971,  the  United  States 
government  began  subsidizing 
housing  and  the  number  of  units 
built  increased  dramatically  to 
2.1  million.  This  level  remained 
relatively  constant  through  the 
1970s  and  in  1978  2.0  million 
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ported  that: 


starts  were  reported.  This  ex¬ 
cludes  the  years  1974-76  which 
averaged  1.4  million  starts  per 
year.  In  1979,  high  inflation 
combined  with  high  unemployment 
created  a  downward  spiral  that  in 
1981  resulted  in  1.1  million 
starts. 

The  homebuilding  industry  is 
in  a  period  of  transition.  Infla¬ 
tion  rates,  energy  costs,  re¬ 
source  costs,  mortgage  rates  and 
other  characteristics  have 
changed  since  1979.  It  has  been 
suggested  that  once  the  current 
recession  lifts,  the  housing 
industry  will  start  on  a  new 
course  fundamentally  different 
from  the  present  (Rippe  1982). 

The  ability  of  the  residen¬ 
tial  construction  industry  to 
innovate  has  been  the  subject  of 
a  broad  range  of  commentary.  In 
1967,  Charles  Abrams  (1967)  re¬ 


Of  all  the  commodities  that 
have  been  touched  by  the 
industrial  revolution,  the 
house  has  remained  the  most 
impervious  to  change. 

Christopher  Sims  (1968)  in  his 
work  for  the  President's  Commit¬ 
tee  on  Urban  Housing,  put  forth 
the  opposite  view: 

The  Building,  Civil  Engineer¬ 
ing,  and  Public  Works  Commit¬ 
tee  of  the  International 
Labor  Organization  suggested 
in  a  1964  publication  that 
the  construction  industry  had 
in  recent  years  undergone  a 
technological  explosion. 

Most  judgments  of  innovation 
in  the  housing  industry  have  been 
conjectural;  little  empirical 
work  has  been  done.  Ventre  (1980) 
characterizes  many  of  these  judg¬ 
ments  as  the  observations  of 
"sidewalk  superintendents"  who 
confuse  a  relatively  unchanging 
housing  style  with  a  lack  of 
technological  innovation.  He  fur¬ 
ther  asserts  that  when  empirical 
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analysis  is  conducted  of  techno¬ 
logical  change  in  the  housing 
industry,  conventional  measures 
of  technological  change  in  indus¬ 
try  are  used.  These,  he  claims, 
mislead  analysts  of  the  building 
industry,  resulting  in  a  continu¬ 
ing  popular  and  academic  misread¬ 
ing  of  the  industry.  His  own 
empirical  inter-industry  compari¬ 
sons  of  technological  diffusion 
shows  the  building  industry  to 
rate  favorably  with  others  (p. 
318): 

The  major  significant  result 
is  the  denial  of  the  techno¬ 
logical  lethargy  of  the 
building  industry  and  the 
agencies  which  regulate  it. 
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BARRIERS  TO  INNOVATION  IN  THE 


HOUSING  INDUSTRY 


This  section  of  the  report 
discusses  barriers  to  innovation 
in  housing,  and  resultant  impli¬ 
cations  for  wood  use.  In  order  to 
avoid  oversimplification  of  the 
housing  innovation  process,  this 
discussion  will  occur  in  the 
larger  context  of  the  overall 
factors  which  influence  change  in 
the  building  industry,  whether 
they  be  barriers  or  facilitators. 
As  Ventre  (1980)  points  out,  the 
building  industry  is  far  too 
complex  for  a  limited  number  of 
actors  or  factors  to  significant¬ 
ly  affect  the  change  process: 

The  building  industry  is  an 
intricate  combination  of  hun¬ 
dreds  of  thousands  of  actors, 
both  individual  and  institu¬ 
tion,  private  and  public  and 
voluntary,  some  in  temporary 
alliance,  ad  hoc  coalitions 
maintained  only  for  the  dura¬ 


tion  of  a  single  building 
project.  No  single  actor 
asserts  enough  control  over 
enough  of  the  building  pro¬ 
cess  to  be  decisive.  A  popu¬ 
lar  characterization  of  the 
reluctance  of  the  building 
industry  to  show  more  respon¬ 
siveness  to  technological 
change  has  been  the  identifi¬ 
cation  of  "obstacles"  to 
innovation.  Under  this  "ob¬ 
stacles"  view,  two  or  three 
of  the  hundreds  of  actors  are 
singled  out  for  indictment  as 
progress  retarders .  Obsolete 
building  codes  and  restric¬ 
tive  union  practices  are  more 
frequently  indicted. 

Of  the  factors  affecting  building 
innovation,  the  following  repre¬ 
sents  those  most  frequently  cited 
in  interviews  and  the  literature. 


Standards  and  Codes  for  Materials 


and  Methods 


Public  and  private  management 
of  much  of  the  building  innova¬ 
tion  process  occurs  through  a 
broad  range  of  federal ,  state  and 
local  regulatory  agencies,  as¬ 
sociations  of  regulators,  and 
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public  and  private  testing  and 
standards-setting  institutions. 

New  building  materials  and 
methods  are  tested  using  in-house 
private  laboratories  and  indepen¬ 
dent  private  laboratories.  To 
support  the  credibility  of  labor¬ 
atory  tests,  both  the  American 
Association  for  Laboratory  Ac¬ 
creditation  (AALA)  and  the  Na¬ 
tional  Voluntary  Laboratory  Ac¬ 
creditation  Program  (NVLAP),  a 
part  of  the  National  Bureau  of 
Standards,  will  accredit  labora¬ 
tories  that  are  competent  to 
conduct  appropriate  specific 
tests.  The  President's  Commission 
on  Housing  Report  (1982)  contains 
a  recommendation  for  an  effective 
national  laboratory  accreditation 
system,  inferring  that  the  cur¬ 
rent  accreditation  process  is  not 
as  integrated  into  the  overall 
materials  certification  process 


as  it  could  be. 

Based  on  appropriate  labora¬ 
tory  tests,  product  standards  are 
set.  Associations  of  individual 
materials  producers,  such  as  the 
American  Plywood  Association,  set 
industry  standards  for  product 
composition,  performance  and 
quality.  Most  building  standards 
are  developed  through  processes 
developed  by  the  American  Society 
of  Testing  Materials  (ASTM)  or 
the  American  National  Standards 
Institute  (ANSI),  both  of  which 
are  voluntary  private  sector  as¬ 
sociations.  Materials  and  con¬ 
struction  standards  developed 
through  ASTM  and  ANSI  processes 
represent  the  work  of  over 
100,000  individuals  in  hundreds 
of  technical  committees.  These 
committees  follow  a  consensus 
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process  which  seeks  to  ensure 
balanced  evaluation  by  inviting 


participation  and  challenge.  Com¬ 
mittee  memberships  are  drawn  from 
material  producers,  designers, 
engineers  and  others  familiar 
with  technical  issues.  Committees 
attempt  to  consider  a  variety  of 
criteria  including  health,  safe¬ 
ty,  durability,  and  ease  of 
maintenance.  Most  observers  of 
this  approach  generally  believe 
that  it  fosters  the  acceptance  of 
changes  in  the  housing  industry 
because  it  results  in  reliable 
product  standards  set  on  a  broad 
base  of  Inquiry. 

After  standards  are  develop¬ 
ed,  they  are  reviewed  by  one  of 
three  model -code  organizations  to 
confirm  that  the  standards  meet 
appropriate  concerns  and  are  en¬ 
forceable. 

Model  codes  include  building, 
fire,  safety,  plumbing,  electri¬ 
cal  and  mechanical  systems  codes. 


Unlike  the  ASTM  consensus  pro¬ 
cess,  the  model  codes  are  issued 
by  an  association  of  building 
code  officials.  Non-voting  com¬ 
mittees  include  professionals 
from  other  disciplines. 

Each  of  the  three  building 
code  organizations  issue  a  model 
code.  The  Building  Official  and 
Code  Administrators,  Inc.  (BOCA) 
tends  to  prevail  in  the  East  and 
North  Central  States;  the  Inter¬ 
national  Conference  of  Building 
Officials  (ICBO)  in  the  Western 
States;  and  the  Southern  Building 
Code  Congress  International 
(SBCCI)  in  the  South.  An  umbrella 
group  of  these  three  groups,  the 
Council  of  American  Building 
Officials  (CABO),  publishes  the 
CABO  One  and  Two  Family  Dwelling 
Code.  The  1970 's  saw  significant 
progress  in  the  three  groups  in 
harmonizing  their  model  code  re- 


quirements  and  unifying  code 
enforcement.  The  model  codes 
covering  housing  construction 
include  performance  provisions 
that  allow  flexibility  in  meeting 
requirements,  in  addition  to  pre¬ 
scriptive  standards. 

Model  codes  are  used  by  many 
state  and  local  governments  as 
the  basis  for  their  codes.  A 
standard  or  code  has  the  force  of 
law  only  when  officially  adopted 
by  a  government  body.  To  date,  25 
states  have  adopted  statewide 
building  codes.  Fourteen  of  these 
are  "minimum"  codes  that  permit 
localities  to  set  more  (but  not 
less)  restrictive  requirements. 
Three  states  have  "maximum"  codes 
that  include  standards  that  lo¬ 
calities  may  not  exceed  in  their 
codes.  The  remaining  eight  states 
have  mandatory  uniform  statewide 
codes.  The  further  imposition  of 


statewide  codes,  reinforced  by 
professional  code  administration, 
could  significantly  reduce  cost 
and  foster  innovation  by  giving 
developers  advanced  knowledge  of 
a  clear  set  of  standards  that 
apply  to  all  localities.  This 
would  enable  builders  and  sup¬ 
pliers  to  use  a  wider  range  of 
tested  and  certified  materials 
and  methods  to  serve  a  statewide 
market . 

The  Federal  role  in  building 
materials  and  construction  stan¬ 
dards  dates  back  to  the  National 
Housing  Act  of  1934  which  called 
for  the  development  of  Minimum 
Property  Standards  (MPS)  as  part 
of  FHA's  insurance  program  to 
ensure  the  quality  of  federally- 
insured  housing  amidst  an  uneven 
quality  of  state  and  local  codes. 
Over  the  years,  the  Federal 
government  has  increasingly  used 
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construction  standards. 

Much  of  the  credit  for  the 
growth  of  the  mobile  home  indus¬ 
try  in  the  past  decade  is  given 
to  the  existence  of  the  Federal 
Mobile  Home  Construction  and 
Safety  Act  of  1974.  The  only 
nationally- imposed  code  applying 
to  the  housing  construction  in¬ 
dustry,  it  has  ensured  uniform 
quality  and  has  saved  manu¬ 
facturers  from  having  to  adapt 
production  lines  to  meet  the 
standards  of  thousands  of  local 
building  codes.  The  growth  of  the 
mobile  home  industry  results  in  a 
lower  use  of  wood  per  unit 
because  mobile  homes  are  more 
plastics-intensive,  are  allowed 
to  use  less  wood  due  to  construc¬ 
tion  standards,  and  are  generally 
smaller  than  other  alternative 
housing  units. 

Overall  judgments  relating  to 


building  codes  as  barriers  to 

innovation  fall  into  two 

groups — those  who  focus  attention 

on  how  far  the  codes  have  come , 

and  those  who  focus  on  how  far 

they  have  yet  to  go .  In  the 

former  group  are  persons  such  as 

1980-81  BOCA  President  Wilbur 

Lind  who  writes: 

When  we  consider  what  is 
permitted  today  in  the  area 
of  construction  technology — 
and  which  was  absolutely  in 
some  cases  outlawed  at  the 
end  of  World  War  II — I  be¬ 
lieve  anyone,  in  all  fair¬ 
ness  ,  would  have  to  acknow¬ 
ledge  that  the  building  codes 
have  indeed  changed .  They 
have  done  more  to  facilitate 
new  materials  and  innovations 
them  any  other  sector  of  the 
construction  industry.  (Lind 
1981) 

In  the  latter  group  are 
judgments  such  as  those  recently 
expressed  by  the  President's 
Commission  on  Housing.  While 
recognizing  advances  made  by 
testing  and  code  organizations, 
the  Commission  stated  that  the 


building  standards  and  code  pro¬ 
cess  could  be  improved  by  creat¬ 
ing  an  effective  national  labora¬ 
tory  accreditation  system,  remov¬ 
ing  code  requirements  relating 
solely  to  aesthetics  and  market¬ 
ability,  adopting  model  codes 
with  minimal  amendment,  upgrading 
the  professionalism  of  code  of¬ 
ficials,  expanding  membership  of 
model -code  groups,  improving  co¬ 
ordination  of  building  and  fire 
safety  codes,  and  adopting  appro¬ 
priate  rehabilitation  guidelines. 

Presumably,  these  improve¬ 
ments  would  facilitate  the  over¬ 
all  innovation  process  in  the 
housing  industry.  The  improvement 
that  appears  to  offer  the  most 
promise  for  facilitating  innova¬ 
tion  is  the  enactment  of  addi¬ 
tional  mandated  state  building 


Wood  Use  Innovations  and  Mater¬ 
ials  Standards 

So  far  this  analysis  provides 
few  clues  as  to  whether  wood  use 
will  grow,  decline,  or  otherwise 
change  as  a  result  of  building 
standards  and  codes.  Some  insight 
into  the  relationship  between 
wood  use  innovations  and  stan¬ 
dards  and  codes  can  be  gained  by 
reviewing  primary  wood-related 
innovations  introduced  in  recent 
years.  These  include  wood  truss 
systems,  reconstituted  wood  pro¬ 
ducts,  the  all-weather  wood  foun¬ 
dation,  a  set  of  incremental  wood 
framing  practices,  integrated 
structural  engineering  and  de¬ 
sign,  and  new  testing  procedures 
and  grading  standards. 

Light-weight  wood  trusses  are 
among  the  most  highly  engineered 
components  used  in  house  con¬ 
struction  today.  Primary  truss 
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systems  include  roof  trusses, 
floor  trusses,  and  the  recently 
introduced  truss  frame  system. 
(Milwaukee  Sentinel  1982) .  Roof 
trusses  are  widely  accepted  and 
used  today,  and  floor  trusses  are 
increasing  in  popularity.  A  1981 
survey  of  U.S.  building  component 
manufacturers  reported  that  95% 
make  roof  trusses  and  52%  make 
floor  trusses.  A  similar  survey 
conducted  in  1979  revealed  that 
85%  made  roof  trusses  and  48% 
made  floor  trusses  (AIH/SBN 
1981).  Use  of  roof  and  floor 
trusses  results  in  significant 
wood  savings  because  they  can  be 
spaced  24"  on  center,  use  small- 
er-dimension  lumber  (allowing 
shorter  forest  harvest  cycles), 
and  are  engineered  to  use  a 
minimum  amount  of  wood.  The  truss 
frame  system  integrates  floor, 
roof,  and  wall  pieces  into  over¬ 


all  framing  pieces  that  are 
placed  on  foundations  24"  on 
center.  Developed  by  the  U.S. 
Forest  Products  Lab  in  Madison, 
Wisconsin  in  the  late  1970's,  the 
system  has  been  used  to  build 
over  1,000  homes  to  date. 

Introduced  in  the  1950's,  the 
roof  truss  began  to  gain  rapid 
acceptance  in  the  late  1960 's. 
Floor  trusses  have  come  into 
general  use  in  the  last  5  to  10 
years,  replacing  the  wider  widths 
of  dimension  lumber.  Because  of 
the  engineering  needs  of  residen¬ 
tial  roofs,  roof  trusses  are  more 
of  a  "natural"  than  are  floor 
trusses,  which  partially  accounts 
for  their  wider  use.  A  signifi¬ 
cant  advantage  of  the  truss 
systems  is  that  they  can  be 
constructed  using  narrow  width, 
readily  available,  existing  di¬ 
mension  lumber.  In  addition, 


their  construction  requires  less 
complex  technology  and  capital 
investments  than  other  wood  use 
innovations.  None  of  the  industry 
association  representatives  in¬ 
terviewed  mentioned  codes  or 
standards  as  impediments  to  the 
adoption  of  truss  systems. 

Reconstituted  wood  panel  pro¬ 
ducts  are  beginning  to  displace 
traditional  plywood  uses  in 
floor,  wall  and  roof  construc¬ 
tion.  Plywood  had  previously  dis¬ 
placed  board  sheathing.  Plywood 
itself  has  undergone  significant 
changes.  When  it  first  entered 
the  market  only  Douglas  fir 
veneers  were  used.  Today  about  70 
softwood  tree  species  are  used. 
However,  resource  supply  and  cost 
problems  have  fostered  the  search 
for  alternatives.  These  alterna¬ 
tives  include  structural  particle 
board,  composite  panels  with 


outside  veneers  like  plywood,  and 
two  non-veneered  panels:  flake- 
board  (also  called  waferboard) 
and  oriented  strand  board.  Both 
flakeboard  and  oriented  strand 
board  can  be  made  of  aspen,  an 
underutilized  species.  Hardwood 
species,  such  as  red  oak,  are 
also  how  being  used  in  recon¬ 
stituted  panel  products,  allowing 
further  use  of  underutilized  wood 
species.  The  ability  to  utilize 
new  species  allows  regional  pro¬ 
duction  away  from  the  South  and 
far  West,  thus  reducing  transpor¬ 
tation  costs.  Cost  is  a  primary 
advantage  of  reconstituted  pan¬ 
els.  For  example,  aspen  roundwood 
costs  about  $28  to  $30  per  1 , 000 
square  feet  of  reconstituted 
product  compared  to  raw  material 
costs  of  $85  to  $95  for  plywood. 
Currently  the  non-veneered  pro¬ 
ducts  account  for  an  estimated  5% 


to  10%  of  the  structural  panel 
market  (Housing  1962a).  In  ob¬ 
serving  the  rate  of  plant  expan¬ 
sions  and  new  plant  construction 
to  produce  reconstituted  panels 
occurring  in  Canada  and  the  U.S., 
one  industry  trade  journal  termed 
the  phenomenon  "nearly  explo¬ 
sive."  (AIH/SBN  1980) 

Flakeboard  has  been  approved 
for  specific  applications  by  the 
three  model  code  organizations  as 
well  as  FHA,  HUD  and  USDA.  Other 
similar  products  are  currently 
being  processed  through  approval 
processes.  Housing  industry  ob¬ 
servers  feel  that  the  building 
standards  and  codes  have  imposed 
no  significant  impediment  to  the 
increased  use  of  reconstituted 
wood  products,  and  forecast  a 
gradual,  significant  shift  toward 
reconstituted  wood  products  in 
the  future. 


The  all  weather  wood  founda¬ 
tion,  constructed  of  preservative 
pressure-treated  studs  and  ply¬ 
wood  is  another  major  wood-re¬ 
lated  Innovation  that  has  occur¬ 
red  in  recent  years.  The  most 
frequently  mentioned  advantages 
of  this  system  include  cost 
savings,  fewer  trades  to  coordi¬ 
nate,  suitability  for  cold  wea¬ 
ther  construction  and  prefabrica¬ 
tion,  elimination  of  basement 
leakage  (source  of  the  builder's 
most  frequent  call-back) ,  ease  of 
wiring,  plumbing,  window  and  door 
installation,  and  ability  to 
insulate.  As  plywood  markets  are 
displaced  by  reconstituted  panel 
products,  all  weather  wood  foun¬ 
dations  appear  to  be  a  good 
growth  market  for  plywood.  To 
date  an  estimated  100,000  homes 
have  been  built  using  the  tech¬ 
nique  in  the  U.S.  and  Canada.  The 
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system  has  received  HUD  and  model 
code  organization  approvals.  How¬ 
ever,  general  acceptance  of  this 
system  has  come  only  after  a 
decade-long  battle  with  the  ma¬ 
sonry  industry.  Because  of  the 
major  threat  to  its  market,  the 
masonry  industry  has  raised  con¬ 
tinuous  questions  over  the  safety 
of  wood  treatment  chemicals,  the 
ability  of  preservative  treatment 
chemicals  to  adequately  and  de¬ 
pendably  penetrate  wood ,  and 
other  issues.  Characterizations 
by  industry  observers  of  the  rate 
of  adoption  of  the  all  weather 
wood  foundation  range  from  "very 
good"  to  "spotty."  Because  the 
masonry  industry  has  apparently 
lost  its  battle  at  the  national 
level ,  it  has  focused  more  recent 
efforts  at  the  local  level.  If 
more  states  had  state-mandated 
building  codes  based  on  national 


models,  these  localized  efforts 
would  probably  not  be  undertaken. 
However,  there  is  no  empirical 
data  to  suggest  that  the  masonry 
industry's  fight  against  the  all 
weather  wood  foundation  has  sig¬ 
nificantly  retarded  its  adoption. 

In  recent  years,  a  set  of 
incremental  wood  framing  tech¬ 
niques  has  been  introduced  that 
in  the  aggregate  result  in  signi¬ 
ficant  wood  savings.  These  chan¬ 
ges  have  resulted  from  engineer¬ 
ing  analyses  of  traditional  fram¬ 
ing  techniques,  and  the  elimina¬ 
tion  or  alteration  of  materials 
not  structurally  necessary.  Some 
of  these  techniques  include  the 
use  of  2"  x  3"  studs  in  non-load 
bearing  partitions,  single-layer 
plywood  flooring,  reduction  or 
elimination  of  sill  plates  and 
band  joists,  plywood  box  headers, 
and  changes  in  exterior  wall 


corners  and  partition  posts. 
These  techniques,  if  not  speci¬ 
fically  allowed  under  the  pre¬ 
scriptive  standards  of  model 
codes,  are  generally  allowed  by 
the  performances  sections  of 
codes.  Industry  observers  did  not 
mention  codes  as  impediments  to 
these  practices.  The  most  oft- 
mentioned  impediment  was  the 
reluctance  on  the  part  of  build¬ 
ers  (especially  small  scale 
builders)  to  diverge  from  tradi¬ 
tional  construction  practices. 

By  integrating  these  and 
other  framing  techniques  into 
integrated  structural  engineering 
and  design  concepts,  further 
efficiencies  have  been  gained. 
For  example,  "mod  24"  or  home 
construction  on  24-inch  or  4-foot 
increments  produces  significant 
savings  in  materials  and  labor. 
In  one  example,  using  1980  costs, 


a  2,000  square  foot  home,  with 
rafters  and  studs  24  inches  on 
center  instead  of  16,  was  shown 
to  save  $2,000  to  $3,000.  This 
included  a  $300-$400  lumber  sav¬ 
ing  plus  a  broad  range  of  at¬ 
tendant  labor  and  construction 
savings  (Builder  1980d).  The 
Optimum  Value  Engineered  (OVE) 
building  system  developed  by  the 
National  Association  of  Home 
Builders  Research  Foundation  in¬ 
cludes  framing  members  spaced  24" 
on  center  end  a  variety  of 
wood-related  cost-saving  tech¬ 
niques,  resulting  in  a  12  percent 
construction  cost  saving.  Of  that 
total,  69%  was  in  materials,  31% 
was  in  labor.  In  constructing  an 
OVE  prototype  house,  most  build¬ 
ing  code  approvals  were  obtained 
under  the  performance  provisions 
of  the  local  prevailing  BOCA  code 
on  the  basis  of  engineering  and 


test  results  (HUD  1978).  Industry 
observers  feel  that  the  primary 
builders  who  are  implementing 
these  integrated  engineering  and 
design  concepts  are  larger-scale 
operators  and  those  producing 
factory-built  modular  or  panel - 
ized  units.  Again,  the  inertia  of 
the  traditional  building  tech¬ 
niques  practiced  by  the  smaller- 
scale  builders  who  dominate  the 
industry  appears  to  be  the  pri¬ 
mary  impediment  to  innovation. 
This  does  not  mean,  however,  that 
the  answer  to  housing  innovation 
is  the  consolidation  of  the 
building  industry.  The  pitfalls 
of  consolidation  may  well  be  more 
numerous  than  the  advantages.  A 
demonstration  house  recently  com¬ 
pleted  near  Madison,  Wisconsin 
demonstrates  nearly  all  of  the 
wood  use  innovations  discussed 
above.  This  house  won  a  1981  HUD 


design  award.  Such  demonstrations 
may  be  an  affective  method  of 
informing  smaller-scale  builders 
of  cost-saving  innovations. 

New  testing  procedures  and 
grading  standards  represent  ad¬ 
ditional  innovations  that  promise 
further  efficiencies  in  wood  use. 
While  most  observers  feel  that 
the  primary  technical  innovations 
that  will  be  made  in  this  current 
era  have  already  been  developed, 
they  also  see  a  new  threshold  of 
knowledge  of  wood  capabilities 
coming  from  primary  wood  research 
currently  underway.  In  the  past, 
structural  standards  have  over 
compensated  for  the  limited  know¬ 
ledge  of  wood's  structural  pro¬ 
perties.  More  refined  knowledge 
of  these  properties,  along  with  a 
better  understanding  of  component 
performance,  will  allow  the  "fine 
tuning"  of  standards  to  more 
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accurately  reflect  material  pro¬ 
perty  requirements.  This  is  pro¬ 
jected  to  result  in  significant 
wood  efficiencies  and  consequent 
affordable  housing. 

Labor  Unionization  and  Licensing 

The  licensing  and  unioniza¬ 
tion  of  construction  crafts  per¬ 
sons  is  another  factor  related  to 
building  innovation  and  cost. 
Licensing  procedures  are  imposed 
by  states  and  local  governments 
to  ensure  that  work  is  done  by 
qualified  people.  However,  stud¬ 
ies  claim  that  some  licensing 
laws  create  barriers  to  entry, 
impose  unnecessary  construction 
costs,  and  restrict  interstate 
mobility  of  workers.  Construction 
crafts  licensing  has  little  ef¬ 
fect  on  wood  use  in  that  most 


The  impact  of  unionized  labor 
on  housing  innovation  is  an 
oft-mentioned  and  probably  over¬ 
stated  barrier.  First  of  all,  the 
use  of  unionized  labor  in  housing 
construction  is  not  large.  In  a 
survey  conducted  of  the  building 
industry  by  the  National  Associa¬ 
tion  of  Home  Builders  and  pub¬ 
lished  in  1979,  only  8.1  percent 
of  the  builders  indicated  that 
some  of  their  crafts  are  union¬ 
ized  (NAHB  1979).  Furthermore, 
specific  cases  of  organized  la¬ 
bor's  resistance  to  innovation 
reveal  that  wide  and  rapid  dif¬ 
fusion  of  technological  changes 
occur  despite  determined  opposi¬ 
tion.  As  Ventre  (1980)  points 
out,  " .  .  .  unions  may  be  vocal 
resistors,  but  they  do  not  always 
or  even  often  prevail." 


licensing  requirements  are  focus¬ 
ed  on  electricians  and  plumbers. 


Zoning 

Local  zoning  codes  are  an 
important  area  of  concern  related 
to  wood  use,  because  they  are 
used  to  regulate  housing  type, 
size,  placement  and  density. 
State  enabling  legislation  and 
case  law  have  given  municipali¬ 
ties  broad  regulatory  authority 
through  zoning.  Zoning  is  used  to 
protect  residential  neighborhoods 
from  other  uses,  control  density 
and  its  impact  on  public  ser¬ 
vices,  encourage  appropriate  com¬ 
mercial  and  industrial  de¬ 
velopment,  preserve  natural  re¬ 
sources,  ensure  overall  develop¬ 
ment  consistent  with  long-range 
planning,  and  implement  other 
objectives. 

However,  zoning  has  also  come 
to  be  used  for  less  laudable 
purposes.  By  the  late  1960's 
exclusionary  zoning  had  become 
commonplace.  Imposed  through 


large-lot  size  requirements,  ex¬ 
clusion  of  multiple  dwellings, 
minimum  dwelling  size  require¬ 
ments,  and  exclusion  of  mobile 
homes,  zoning  has  become  widely 
used  to  limit  residential  de¬ 
velopment  to  single  family  homes 
on  large  lots.  This  has  re¬ 
stricted  supply  and  imposed 
greater  costs  and  locational 
constraints.  These  abuses  were 
highlighted  in  the  1968  Douglas 
Commission  and  Kaiser  Committee 
reports.  In  suggesting  solutions, 
the  Douglas  Commission  recom¬ 
mended  greater  centralization  of 
land  use  regulatory  authority, 
reduction  in  incentives  for  fis¬ 
cal  and  exclusionary  zoning, 
fairer  allocation  of  land  use 
costs  between  government  and 
developer,  and  larger  scale  de¬ 
velopment.  The  Kaiser  Commission 
further  recommended  that  the 
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Federal  government  pre-empt  local 
zoning  and  other  land  use  regula¬ 
tions  in  controlling  Federal 
construction  projects  and  low 
income  housing  development.  It 
favored  state  review  of  local 
zoning  ordinances  to  ensure  that 
they  did  not  interfere  with 
satisfying  the  housing  needs  of 
metropolitan  areas. 

In  the  fourteen  years  since 
the  issuance  of  these  reports, 
little  has  been  done  to  eliminate 
these  problems.  At  the  same  time, 
energy  costs,  resource  scarci¬ 
ties,  capital  costs  and  the 
changing  nature  of  the  household 
have  all  emerged  as  critical 
reasons  why  reforms  are  all  the 
more  necessary  today. 

The  per  capita  use  of  land 
for  urban  uses  doubled  from  .2 
acres  to  .4  acres  between  1950 
and  1970  (Houstoun  1981).  The 


average  new  house  built  in  1979 
had  almost  twice  as  many  square 
feet  of  living  space  (and  ma¬ 
terials)  as  the  average  new  house 
built  in  1950  (President's  Com¬ 
mission  1982).  Several  observers 
feel  that  the  single  family  home 
as  we  now  know  it  is  a  short¬ 
lived  phenomenon  based  on  cheap 
capital,  energy,  land  and  mater¬ 
ials  (Stokes  1982).  Home  sizes 
are  already  beginning  to  decline. 
The  National  Association  of  Home 
Builders  notes  that  from  1978  to 
1981,  the  median  size  of  a  new 
single-family  home  decreased  6.5% 
to  1,500  square  feet  (Maersch 
1982).  In  addition,  home  dwellers 
need  less  space.  Formation  of 
single-person  and  childless  cou¬ 
ple  households  is  occurring  sig¬ 
nificantly  faster  than  households 
with  children.  Also,  the  overall 
population  is  getting  older  and 


the  resulting  demand  will  be  for 
smaller  living  units.  The  median 
age  of  the  population  is  project¬ 
ed  to  increase  from  30.2  in  1980 
to  35.5  in  2000  (Housing  1982b). 

If  current  trends  continue  to 
force  down  house  size  and  in¬ 
crease  densities,  the  amount  of 
wood  used  per  dwelling  unit  will 
probably  decline  more  due  to  this 
single  factor  than  to  any  other 
area  of  change  in  the  housing 
industry.  The  housing  industry 
could  adapt  relatively  easily  to 
significant  reductions  in  housing 
size  and  density  because  design 
alternatives  and  housing  tech¬ 
nology  and  construction  skills 
are  readily  available  and  trans¬ 
ferable. 

In  already-developed  areas, 
opportunities  exist  for  infilling 
vacant  land  with  a  range  of 
development  options  from  town- 


houses  to  high  density  condomin¬ 
iums.  Large  nonresidential  struc¬ 
tures  can  be  converted  to  resi¬ 
dential  uses.  The  changes  are 
already  taking  place  to  a  signif¬ 
icant  degree.  The  largest  poten¬ 
tial  for  new  housing  in  developed 
areas  lies  in  the  creation  of 
"accessory"  apartments  in  exist¬ 
ing  housing  units.  According  to 
one  estimate,  about  300,000  ren¬ 
tal  units  are  being  created 
annually  inside  single  family 
homes,  with  a  potential  of  as 
many  as  nine  million  units,  far 
more  than  the  total  rental -unit 
production  for  the  last  decade 
(Wall  Street  Journal  1981).  Con¬ 
versions  of  existing  spaces  are 
far  more  cost-effective  than  the 
creation  of  new  units.  Officials 
in  Plainfield,  New  Jersey,  which 
has  a  model  program  designed  to 
help  older  home  owners  convert, 
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estimate  average  conversion  costs 
to  be  about  $10,000  per  unit 
(Hare  1981). 

In  most  communities,  acces¬ 
sory  apartments  are  not  currently 
legal  under  the  local  zoning 
code.  Resistance  to  legalizing 
them  is  often  based  on  the  view 
that  single  family  conversions 
are  the  beginning  of  a  change  in 
the  single  family  character  of  a 
neighborhood.  On  the  other  hand, 
for  home  owners  who  have  created 
illegal  units,  making  them  legal 
means  higher  assessments  and  the 
risk  of  being  caught  if  rental 
income  is  not  reported  on  tax 
returns.  The  overall  effect  of 
zoning  on  the  creation  of  acces¬ 
sory  apartments  is  unclear,  as 
one  observer  points  out: 

It's  clear  that  simply  leg¬ 
alizing  accessory  apartments 
will  not  necessarily  result 


in  the  creation  of  large 
numbers  of  them.  On  the  other 
hand,  prohibiting  them  may 
not  do  much  to  keep  them  from 
spreading  (Hare  1981). 

If  costs  of  alternative  hous¬ 
ing  choices  continue  to  rise, 
accessory  apartments  will  prob¬ 
ably  continue  to  grow  in  popular¬ 
ity.  The  use  of  wood  in  the 
apartment  conversion  process  will 
be  far  less  them  in  new  construc¬ 
tion  because  of  a  low  need  for 
new  supporting  walls,  rafters, 
joists  and  exterior  sheathing. 
The  next  evolutionary  step  after 
accessory  apartments  in  the  sub¬ 
urban  infill  process  is  additions 
onto  existing  dwellings.  These 
would  utilize  a  higher  proportion 
of  wood  and  be  more  comparable  to 
new  construction. 

In  developing  urban  fringe 
areas,  major  economies  in  mater¬ 
ials  use  can  be  achieved  by 


building  more  down-sized  single 
family  homes,  attached  houses 
(generally  duplexes  to  four- 
plexes ) ,  townhouses ,  and  walk-up 
apartments.  The  use  of  these 
housing  types  would  be  part  of  an 
overall  effort  at  reducing  hous¬ 
ing  costs  and  thus  would  involve 
techniques  including  cluster  de¬ 
velopments,  small  lots,  zero  lot 
lines  and  other  methods  for 
conserving  land  and  infrastruc¬ 
ture.  As  mentioned,  the  skills 
and  technologies  for  making  these 
changes  are  fairly  readily  avail¬ 
able.  Economic  forces  will  create 
the  demand  for  them.  Local  zoning 
codes  will  provide  the  forum  for 
countervailing  social,  economic 
and  cultural  values  to  come 
together  and  determine  how  and 
when  they  will  come  about. 

The  stereotypical  "environ- 

f 

mentalist  vs.  developer"  conflict 


will  probably  not  act  as  a 
significant  future  barrier  to 
innovation  in  housing  types.  In 
fact,  environmental  groups  and 
housing  providers  are  beginning 
to  identify  the  common  ground 
between  cost-effective  housing 
provision  and  environmental 
goals.  For  example,  in  January, 
1982,  the  National  Association  of 
Home  Builders  and  the  Sierra  Club 
issued  a  joint  statement  on 
development  principles  that  both 
groups  agreed  to.  The  following 
is  a  partial  excerpt  from  that 
statement: 

America's  demand  for  housing 
and  the  pressure  on  natural 
resources  continues.  To  pro¬ 
mote  decent,  affordable  hous¬ 
ing  in  a  sound  environment, 
the  National  Association  of 
Home  Builders  and  the  Sierra 
Club  will  encourage: 

1.  Building  of  needed  hous¬ 
ing  as  "infill"  on  appropri¬ 
ate  vacant  land  within  urban 
and  adjacent  suburban  areas 
at  densities  sufficient  to 
encourage  cost-effective 


transit  service. 

2.  Rehabilitation  of  older 
usable  housing. 

3.  Compatible  mixes  of  hous¬ 
ing,  commerce  and  industry. 

4.  Energy-efficient  building 
design  and  water  conservation 
measures. 

5.  Development  of  adequate 
cost-effective  transit  ser¬ 
vice. 

6.  Governmental  acquisition, 
with  fair  and  equitable  com¬ 
pensation  for  parks  and  open 

SpdCGS •  •  • 

...  We  urge  state  and  local 
governments,  after  assuring 
this  cooperation,  to  improve 
permit  processes  by  specify¬ 
ing  development  requirements 
in  advance,  by  coordinating 
review  times  when  projects 
are  proposed,  and  by  elimi¬ 
nating  unnecessary  delays  and 
duplicative  reviews. 

We  further  encourage  local 
governments  to  adopt  incen¬ 
tives  and  development  stan¬ 
dards  that  promote  more  ef¬ 
ficient  land  use  through 
higher  densities  and  through 
cost-effective  site  design 
for  infill  areas  (Sierra 
1982) . 

This  type  of  joint  recogni¬ 
tion  of  desired  future  develop¬ 
ment  patterns  needs  to  manifest 


itself  at  the  local  level  of 
government,  where  the  legacy  of 
large-lot  and  exlusionary  zoning 
is  still  very  much  alive. 

Unlike  building  codes,  the 
zoning  process  has  no  comparable 
national  model  ordinance  and 
standard-setting  organizations  to 
improve  the  system.  The  balkani¬ 
zation  of  local  governmental 
units  creates  a  significant  in¬ 
centive  to  disregard  regional 
housing  needs.  Also,  many  of  the 
fiscal  incentives  that  fostered 
the  movement  toward  large-lot  and 
exclusionary  zoning  have  become 
even  more  forceful.  Owners  of 
existing  housing,  worried  about 
static  or  declining  home  values, 
are  resisting  the  placement  of 
affordable  housing  near  them, 
fearful  of  the  possibility  that 
these  new  houses  will  further 
reduce  their  own  home  values. 
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Local  officials  are  also 
fearful  of  the  local  fiscal 
impact  of  smaller  units  and 
higher  densities.  In  the  Chicago 
suburb  of  Hoffman  Estates,  an 
"affordable"  subdivision  of 
$90,000  homes  was  recently  re¬ 
jected.  According  to  local  offi¬ 
cials,  homes  worth  less  than 
$100,000  wouldn't  produce  enough 
property  taxes  to  offset  their 
demand  on  city  services  (McCarron 
&  Tyner  1982).  Although  infra¬ 
structure  costs  can  be  greatly 
reduced  by  higher  densities, 
school  costs  and  other  service 
costs  that  make  up  the  primary 
generators  of  the  local  tax  levy 
cannot.  Although  local  zoning 
ordinances  are  the  regulatory 
structures  through  which  these 
issues  are  played  out,  it  is  in 
reforms  to  tax  and  spending 
programs  where  the  many  impedi¬ 


ments  to  higher  residential  den¬ 
sities  will  be  resolved.  Moves 
that  are  currently  underway  in 
different  areas  to  remove  the 
dependance  of  revenue  generation 
on  property  values  include  higher 
taxes  on  utility  bills,  new  user 
fees,  higher  vehicle  license 
fees,  and  a  shift  of  school  costs 
to  state  income  taxes. 

Although  zoning  ordinances 
are  the  primary  local  land  use 
regulatory  tool  used  to  retard 
innovation  in  housing  size  and 
density,  they  are  often  accompan¬ 
ied  by  subdivision  ordinances  and 
developers'  fees  that  are  used  to 
promote  exclusionary  objectives. 

In  sum,  changes  in  housing 
size  and  density  provide  the 
potential  for  major  economies  in 
wood  use.  These  changes  are 
beginning  to  occur  at  an  increas¬ 
ing  pace  due  to  changes  in 


energy,  capital,  labor  and  mater¬ 
ial  costs.  However,  this  great 
potential  is  faced  with  a  set  of 
barriers  of  perhaps  equal  magni¬ 
tude.  A  thirty-year  accumulation 
of  suburban  social  expectations 
and  values;  a  fiscal  structure 
based  on  a  steadily  expanding 
property  tax  base;  fragmented 
land  use  decision  making  within 
large  urban  systems;  and  the 
inertia  of  existing  ordinances 
and  policies  will  continue  to 
retard  these  trends.  However, 
pressure  from  the  rapid  formation 
of  new  (and  smaller)  households 
caused  by  the  maturing  post-war 
baby  boom  and  increased  numbers 
of  childless  couples  and  singles 
will  provide  a  powerful  social 
force  for  changes  in  housing  size 
and  density. 

EconosdLc  and  Financial  Factors 


Capital  scarcity  is  projected 
to  be  one  of  the  primary  influ¬ 
ences  on  future  changes  in  the 
building  industry.  Fundamental 
changes  occurring  in  the  United 
States  and  the  international 
economy  will  make  it  unlikely 
that  home  buyers  will  be  able,  as 
they  have  in  the  past,  to  borrow 
large  amounts  of  money  for  long 
periods  at  low  interest  rates. 
According  to  George  Sternlieb, 
Director  of  the  Center  for  Urban 
Policy  Research  at  Rutgers  Uni- 
ver'.ity,  today's  depression  in 
the  housing  industry  signals  "the 
end  of  an  era  of  home  ownership 
in  America  that  began  in  the 
1930 's"  (McCarron  and  Tyner 
1982).  From  now  on,  according  to 
Sternlieb,  "homebuyers  will  com¬ 
pete  for  mortgages  at  the  same 
money  market  window  used  by 
capital -hungry  corporations"  (Me- 


Carron  and  Tyner  1982) .  Because 
of  greatly  increased  housing 
acquisition  and  maintenance 
costs,  housing  is  not  predicted 
to  maintain  its  strong  role  as  an 
investment,  in  the  past  a  major 
advantage  over  rental  housing.  If 
so,  this  will  produce  a  strong 
incentive  for  a  shift  toward  more 
townhouses,  attached  houses  and 
walk-up  apartments,  with  a  resul¬ 
tant  decrease  in  wood  use. 

Capital  scarcity  will  prob¬ 
ably  also  discourage  the  signifi¬ 
cant  expansion  of  more  capital- 
intensive  factory-built  housing 
and  capital-intensive  component 
manufacturing  enterprises.  The 
effect  of  this  on  wood  use  is 
unclear,  although  larger  scale 
enterprises  tend  to  adopt  innova¬ 
tions  at  a  faster  rate  than  small 
operators.  Therefore,  this  could 
have  some  negative  influence  on 


the  innovation  process. 

Most  observers  feel  that 
capital  scarcity  and  higher  costs 
will  encourage,  not  discourage, 
the  diffusion  of  previously  men¬ 
tioned  Innovations  such  as  truss 
systems,  reconstituted  panel  pro¬ 
ducts,  and  others.  Several  rea¬ 
sons  are  given  for  this  judgment. 
First,  the  adoption  of  most  of 
these  innovations  does  not  re¬ 
quire  major  capital  investments. 
Observers  also  feel  that  many  of 
the  needed  investments  have  al¬ 
ready  been  made  in  such  cases  as 
reconstituted  panel  production 
plants.  Finally,  since  most  of 
these  innovations  will  contribute 
to  the  goal  of  affordable  housing 
through  reduced  labor  and  mater¬ 
ials  costs,  they  will  become 
increasingly  economically  attrac¬ 
tive. 

Historically,  federal  poli- 


cies  have  encouraged  the  single- 
family  detached  dwelling.  In  the 
1930's,  the  birth  of  the  FHA- in¬ 
sured,  level -payment,  self -amor¬ 
tizing  long-term  mortgage,  sup¬ 
plemented  after  WW  II  by  VA 
mortgage  guarantees,  created  mil¬ 
lions  of  single  family  homes  that 
would  otherwise  have  been  eco¬ 
nomically  unfeasible.  These  in¬ 
ducements  have  been  strongly 
reinforced  by  the  federal  tax 
code,  which  allows  imputed  Income 
from  real  assets,  including  hous¬ 
ing,  to  pass  untaxed,  and  also 
allows  the  deduction  of  mortgage 
interest  payments  and  local  pro¬ 
perty  taxes  from  federally  tax¬ 
able  income.  In  addition,  capital 
gains  on  houses  receive  favorable 
tax  treatment .  However ,  as  men¬ 
tioned  above,  inflation  and  in¬ 
creased  real  costs  have  negated 
many  of  these  incentives,  and 


will  therefore  reduce  their  in¬ 
fluence  on  single-family  home 
production. 

The  economics  of  competing 
materials,  primarily  steel  and 
plastics,  is  another  area  of 
potential  impact  on  wood  use 
innovation.  The  recent  displace¬ 
ment  of  wood-based  composition 
sheathing  is  a  case  in  point. 
Upon  examination,  however,  strong 
competition  with  these  other 
materials  does  not  appear  to  be 
on  the  horizon.  Currently  3£ 
million  metric  tons  of  plastics 
are  used  in  the  housing  industry 
(Modern  Plastics  1982),  much  less 
than  the  8  million  tons  predicted 
in  1972.  Plastics  industries  will 
benefit  from  the  growth  of  some 
wood-use  innovations  such  as 
resin-bonded  wood.  However,  many 
of  the  plastics  innovations  like¬ 
ly  to  impact  housing  construction 


are  not  directly  competitive  with 
wood.  Examples  of  these  projected 
innovations  include  cosmetic  fix¬ 
tures  and  amenities,  solar  heat¬ 
ing  and  cooling  systems,  increas¬ 
ed  volume  of  insulation,  sky¬ 
lights,  and  decorative  laminates 
(Modern  Plastics  1982).  The  use 
of  steel  in  housing  construction 
is  growing  in  the  area  of  light- 
gauge  steel  framing.  Sales  of 
light  steel  for  framing  more  than 
doubled  between  1975  and  1980 
(Professional  Builder  1981).  How¬ 
ever,  observers  of  housing  mater¬ 
ials  use  trends  generally  agree 
that  steel  framing  does  not  hold 
the  potential  for  becoming  a 
significant  competitor  of  wood 
framing  materials.  However,  to 
the  extent  that  steel  framing  use 
increases,  the  use  of  wood  fram¬ 
ing  materials  will  obviously 


decrease 


REGIONAL  GROWTH  TRENDS 

America  is  always  thought  of 
as  a  "mobile  society."  The  analy¬ 
sis  of  the  1980  Census  has  not 
only  verified  that  our  society  is 
still  on  the  move,  but  dramatic 
new  trends  were  identified.  The 
most  dramatic  trend  demonstrated 
that,  for  the  first  time  since 
the  settlement  of  the  U.S., 
migration  was  a  more  significant 
regional  growth  determinant  than 
birth  rate.  A  dramatically  new 
migration  trend  was  seen  as  well; 
for  the  first  time  since  the 
1800 's,  the  population  growth 
rate  in  nonmetropolitan  counties 
exceeded  the  growth  rate  in 
metropolitan  counties.  Another 
area  of  significant  change  quan¬ 
tified  on  the  recent  Census 
analysis  will  result  in  a  new 
definition  of  the  "average"  fam¬ 


ily.  The  Census  found  a  signifi¬ 
cant  increase  in  the  number  of 
individuals  living  independently 
or  sharing  housing  with  unrelated 
adults.  The  factors  causing  these 
trends  and  their  future  scenario 
has  provided  the  topic  for  much 
discussion  and  debate. 

One  of  the  primary  factors 
affecting  variations  in  wood  use 
by  region  is  concrete  floors. 
Termite  problems  common  in  the 
southeast  require  that  homes  be 
built  with  concrete  floors  rather 
than  the  conventional  floor  joist 
system.  The  concrete  floor  can 
result  in  25%  less  wood  used  in 
the  home.  Regional  style  prefer¬ 
ences  also  affect  the  quantity 
and  type  of  wood  used  in  new 
house  construction.  Regional  var¬ 
iations  in  wood  types  and  quanti¬ 
ties  used  in  housing  are  de¬ 
lineated  in  a  later  section  of 


this  report  titled  "Wood  Products 
Used  in  Housing."  Please  see 

Tables  D-G,  pages  10-13. 

* 

Nonmetropolitan  Growth 

The  1970's  brought  a  new 
trend  in  migration  patterns.  For 
the  first  time  in  this  century, 
population  growth  rate  (and  econ¬ 
omic  growth)  in  nonmetropolitan 
counties  exceeded  the  growth  rate 
in  metropolitan  counties.  Between 
1970  and  1977,  nonmetropolitan 
counties  grew  by  9.1%  compared 
with  metropolitan  counties  which 
grew  by  5.4%.  These  growth  rates 
translate  to  4.9  million  persons 
in  nonmetropolitan  counties  and 
8.1  million  persons  in  metropoli¬ 
tan  counties  (Brown  1980).  Fur¬ 
thermore,  Jackson  (1981)  makes 
the  point  that  recent  metropoli¬ 
tan  growth  is  almost  entirely  due 
to  annexation  and  reclassifica¬ 


tion  of  nonmetropolitan  counties. 

Prior  to  this  shift,  nonmet¬ 
ropolitan  areas  continually  lost 
population  to  urbanizing  areas. 
Although  it  is  difficult  to 
separate  this  urban  sprawl  from 
nonmetropolitan  growth  which  does 
not  depend  upon  an  urban  core , 
most  true  suburbs  are  located  in 
counties  already  classified  as 
metropolitan.  To  further  demon¬ 
strate  that  the  increase  in 
nonmetropolitan  growth  is  not 
urban  sprawl,  Lichter  (1980)  has 
found  that  the  rate  of  growth 
outside  incorporated  places  with¬ 
in  nonmetropolitan  areas  was 
twice  that  of  the  national  aver¬ 
age  during  the  post-1970  period. 
Brown  (1980)  has  taken  an  even 
closer  look  at  nonmetropolitan 
growth  and  has  found  an  inverse 
relationship  between  the  magni¬ 
tude  of  the  migration  turn-around 
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and  the  level  of  urbanization  of 
nonmetropolitan  counties.  The 
growth  rate  in  nonmetropolitan 
counties  which  included  a  popula¬ 
tion  center  of  25,000  was  0.4% 
per  year  in  the  1970's  while 
totally  rural  nonmetropolitan 
counties  grew  at  a  rate  of  1.1% 
per  year. 

Brown  also  demonstrated  that 
the  magnitude  of  in-migration  was 
greater  in  nonmetropolitan  coun¬ 
ties  that  were  physically  separa¬ 
ted  from  Standard  Metropolitan 
Statistical  Areas  (SMSA's)  com¬ 
pared  with  contiguous  nonmetropo¬ 
litan  areas  (0.8%  and  0.5%  per 
year,  respectively).  Only  2  eco¬ 
nomic  subregions,  the  Mississippi 
Delta  and  the  Central  Corn  Belt, 
continue  to  experience  net  out¬ 
migration. 

The  reasons  for  the  increased 
growth  rates  of  nonmetropolitan 


counties  are  difficult  to  ascer¬ 
tain.  Brown  (1980)  suggests  three 
interrelated  factors: 

1.  Economic  Decentraliza¬ 
tion.  Although  mining  and 
energy  extraction  account  for 
some  of  the  decentralization, 
service-performing  jobs  now 
account  for  the  majority  of 
nonfarm  jobs,  which  increased 
by  22%  between  1970  and  1977. 

2.  Preference  for  Rural  Liv¬ 
ing.  As  employment  con¬ 
straints  to  living  in  rural 
areas  are  reduced  and  people 
become  more  frustrated  with 
the  crime  and  blight  of  the 
cities  the  rural  lifestyle 
becomes  more  attractive. 

3.  Modernization  of  Rural 
Life.  Rural  areas  can  no 
longer  be  considered  isolated 
and  backward.  Improved  local 
roads,  the  interstate  highway 


oystem,  centralized  water  and  noise,  congestion  and  air  pollu- 
sewer,  telephone  service  and  tion. 

cable  television  have  all  -The  sprawl  of  residential 

helped  to  provide  rural  areas  development  on  land,  often  prime 
with  the  amenities  of  the  agricultural  land,  has  been  judg¬ 
ed  ty.  ed  by  many  to  be  detrimental  to 

the  natural  environment  as  well 
Suburban! zat ion  as  the  economic  viability  of  the 

Suburbanization,  the  growth  municipality  that  must  provide 

of  residential  population  on  the  services  such  as:  fire  and  police 

periphery  of  certain  large  cit-  protection,  adequate  schools,  and 

ies,  began  in  the  1920's  in  some  waste  disposal. 

major  U.S.  cities.  This  regional  Land  use  regulations  have 

growth  occurs  both  through  the  been  implemented  in  many  areas 

outward  movement  of  population  with  varying  degrees  of  success 

from  the  central  city  as  well  as  in  controlling  urban  sprawl.  The 

the  in-migration  to  the  urban  recent  slump  in  the  general 

periphery  from  other  areas.  Some  economy  and  the  housing  industry 

of  the  many  reasons  for  suburban-  brought  a  reduction  in  the  growth 

ization  are:  (1)  Rising  land  rate  of  suburbs, 

values  in  the  central  city;  (2) 

Increased  communication  and  Sunbelt  Migration 

transportation;  and  (3)  Deterio-  One  of  the  most  familiar 

ration  of  the  city  due  to  crime,  regional  migration  trends  is  the 


well -documented  move  the  sunbelt. 
Traditionally,  dating  back  to  the 
late  1800's,  the  south  exported 
population.  Poverty,  economic 
underdevelopment,  labor  surplus, 
prejudice  and  discrimination  are 
all  given  as  reasons  for  the  move 
from  the  south.  A  reversal  in 
this  trend  began  after  World  War 
II.  Economic  opportunities  in  the 
form  of  low  taxes ,  investment 
incentives,  cheap  labor  and  land 
began  to  draw  industries  and 
individuals  soon  joined  the  move 
(Brown  1980) .  The  migration  to 
the  sunbelt  continued  through  the 
1970's,  but  was  less  dominant 
than  previously  (Leven  1981). 
Nonetheless,  the  south  gained 
over  5  million  persons  between 
1970  and  1975;  this  growth  ex¬ 
ceeded  that  of  all  other  regions 
combined.  Brown  (1980)  documents 
that  most  of  these  people  mi¬ 


grated  from  the  North  Central  and 
Northeast  regions.  The  motives 
for  this  migration  trend  include 
economics ,  lower  fuel  and  housing 
cost  and  extensive  job  opportuni¬ 
ties  as  well  as  a  warm  climate. 

Geographic  areas  in  the  south 
accounting  for  substantial  growth 
included:  Texas,  the  mid-south 
uplands  (Tennessee,  Kentucky, 
northern  Alabama  and  Georgia)  and 
the  Ozark-Ouachit a  plateau  (Ar¬ 
kansas  and  Oklahoma)  (Roseman 
1977  cited  in  Brown  1980).  Al¬ 
though  California  has  been  the 
destination  of  many  immigrants  to 
the  sunbelt,  its  popularity  de¬ 
creased  dramatically  in  the 
1970  's.  Between  1965  and  1970, 
70%  of  all  immigrants  to  the  west 
moved  to  California;  in  contrast, 
between  1970  and  1975  only  33%  of 
all  immigrants  to  the  west  moved 
to  California.  Table  P,  "U.S. 


Population  Growth  by  Region"  will 
illustrate  the  points  mentioned 


Table  P.  U.S.  Population  Growth  by  Region 
(annual  %  rate  of  change) 


o.s.* 


1940-50 

1950-60 

1960-70 

1970-7S 

_  ft 

1. 57 

1.71 

1.28 

0.92 

Northeast 

0.93 

1.24 

0.93 

0.16 

flew  England  (a) 

5799  ' 

1775 

1.19 

~  0.60 

Middle  Atlantic  (b) 

0.91 

1.25 

0.85 

0.02 

North  Central 

1.03 

1.47 

0.92 

0.3$ 

bast  North  Central  (c) 

1 . 34 

1.72 

10. S 

5737 

Nest  North  Central  (d) 

0.40 

0.91 

0. 58 

0.43 

South 

1.31 

1.61 

1.42 

1.60 

South  Atlantic  le) 

1.86 

2.20 

1.83 

rn 

East  South  Central  (f) 

0.63 

0.49 

0.61 

1.12 

Nest  South  Central  (g) 

1.07 

1.54 

1.31 

1.S1 

Nest 

3.43 

3.29 

2.16 

1.62 

2 . 02 

5755 

T789 

~  375? 

Pacific  (i) 

3. 9S 

3.39 

2.24 

1.14 

■Continental  U.S.,  excluding  Hawaii  and  Alaska 

(a)  Connecticut,  Maine,  Massachusetts,  New  Hampshire,  Rhode  Island, 
Vermont 

(b)  New  Jersey,  New  York,  Pennsylvania 

(c)  Illinois,  Indiana,  Michigan,  Ohio,  Wisconsin 

(d)  Iowa,  Kansas,  Minnesota,  Missouri,  Nebraska,  North  Dakota,  South 
Dakota 

(e)  Delaware,  District  of  Colunbia,  Florida,  Georgia,  Maryland,  North 
Carolina,  South  Carolina,  Virginia,  Nest  Virginia 

(f)  Alabaaa,  Kentucky,  Mississippi,  Tennessee 

(g)  Arkansas,  Louisiana,  Oklahona,  Texas 

(h)  Arizona,  Colorado,  Idaho,  Montana,  New  Mexico,  Nevada,  Utah,  Nyoaing 

(i)  California,  Oregon,  Washington 


Source:  Levcn,  Charles 


1981.  .Rggignal  Variations  .in  Metropolitan 
j_  Institute  for  Urban  and  Regional  studies. 
St.  Louis,  Missouri. 
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Urban  Infill 

A  projected  migration  trend 
which  is  receiving  significant 
attention  in  the  literature  is 
labled  "urban  infill."  The  Real 
Estate  Research  Corporation 
(RERC)  (1980)  defines  urban  in¬ 
fill  as  residential  development 
on  vacant  parcels  of  land  sur¬ 
rounded  by  urban  development. 

Several  references  (Hoyt 
1978;  Houstoun  1981)  document  the 
availability  of  this  vacant  land. 
In  a  recent  study  of  86  cities  by 
the  RERC ,  approximately  25  per¬ 
cent  of  the  land  was  determined 
to  be  vacant.  It  was  estimated 
that  approximately  half  of  that 
land  was  available  for  develop¬ 
ment. 

Although  this  trend  is  cur¬ 
rently  being  discussed  by  plan¬ 
ners,  population  statistics  as 
yet  have  not  verified  that  in¬ 


dividuals  have  chosen  urban  in¬ 
fill  housing.  Reasons  for  this 
projected  trend  vary,  some  in¬ 
clude  : 

1.  Changing  lifestyles,  re¬ 
sulting  in  increased  numbers 
of  people  choosing  to  live 
independently  or  with  unre¬ 
lated  adults  close  to  employ¬ 
ment. 

2.  Urban  infill  housing  can 

be  more  economical  than  tra¬ 
ditional  housing  for  many 
reasons:  (a)  The  necessary 

infrastructure  (sewer,  water, 
gas,  etc.)  is  already  avail¬ 
able;  (b)  Land  acquisition 
costs  can  be  less  than  a 
conventional  size  lot;  (c) 
Infill  housing  will  most 
likely  take  the  shape  of 
attached  townhouses  or  apart¬ 
ment  buildings;  due  to  econo¬ 
mies  of  scale  and  common 


walls  the  per  square  foot 
costs  can  be  lower  than 
traditional  housing. 

3.  With  increasing  energy 
costs,  people  will  be  at¬ 
tracted  to  infill  housing  by 
reduced  commuting  costs  and 
cheaper  home  heating  bills 
provided  by  common  walls. 

4.  A  final  incentive  for 
infill  development  may  be 
zoning  regulations  designed 
to  protect  valuable  agri¬ 
cultural  land  and  natural 
landscape  surrounding  the 


EXPECTED  TRENDS  IN  GROWTH  RATES 


U.  S.  Spatial  Design  Scenarios 
and  Wood  Conservation 

In  the  pre-industrial  age 
American  Indians  and  their  sparse 
settlements  made  little  impact 
upon  the  landscape.  The  portable 
wigwam  was  easily  transferred 
from  one  site  to  another.  Hogan, 
long-house  and  mesa  dwelling 
disturbed  the  land  but  little, 
and  used  few  resources.  The 
resources  for  fishing  and  hunting 
abounded  as  did  an  everlasting 
supply  of  firewood  for  heating, 
cooking  and  preserving  food.  The 
Indians,  because  of  their  meager 
number,  life  style  and  religious 
beliefs  were  in  harmony  with 
their  life  support  system. 
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When  the  European  settlers 
arrived  in  droves  with  their 
appetite  for  safety,  survival  and 
comfort,  they  demanded  more  from 
the  sustaining  landscape.  Forts 
and  log  corduroy  roads,  covered 
bridges,  barns  and  rail  fences 
all  demanded  the  tree  from  the 
forest.  Clearing  of  land  for 
cropping  was  essential .  Concepts 
of  architectural  grandeur  were 
expressed  as  soon  as  the  means  to 
do  so  were  acquired  by  builders. 

The  Ohio  River  and  Great 
Lakes  permitted  the  early  settler 
to  penetrate  into  the  country's 
interior.  Following  the  early 
buffalo  trails  and  natural  water¬ 
ways,  the  settlers  and  their 
villages  were  to  weave  an  organic 
design  pattern  on  the  face  of  the 
American  landscape  prior  to  the 


industrial  era. 
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COLONIAL  TOWNS 


In  1784  and  1785  the  Conti¬ 
nental  Congress  mandated  the 
ordinance  surveys,  a  spatial 
design  concept  by  Thomas  Jeffer¬ 
son  for  rapidly  developing  the 
American  landscape.  The  design 
concept  was  national  in  scope  and 
its  purposes  and  implications 
have,  over  the  years,  had  far 
reaching  consequences  on  the  uses 
of  natural  resources,  including 
wood. 

Jefferson's  concept  resulted 
in  the  rectangular  grid  we  see 
sprawled  across  the  middle  of  our 
nation.  The  purpose  of  the  grid 
proposal  was  to  organize  land  on 
a  vast  scale  for  taking  posses¬ 
sion  of  wilderness  lands.  His 
approach  was  typical  of  his  age 
(the  Industrial  age):  standard¬ 
ize,  synchronize,  and  maximize 


The  result  was  a  "massif ied" 
landscape  (mass  produced  for  mass 
consumption)  and  it  accomplished 
its  primary  objective  which  was 
to  settle  the  wilderness  and 
thereby  ensure  the  sovereignty 
and  the  security  of  the  Northwest 
Territories  (and  later  the  Loui¬ 
siana  Purchase).  It  was  an  indus¬ 
trialized  landscape  for  an  indus¬ 
trialized  society. 


land  distribution. 
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While  the  grid  did  permit 
clear  land  description,  sale  and 
record  keeping  and  ensured  the 
sovereignty  and  security  of  the 
land,  its  rigid  geometric  pattern 
imposed  an  unnatural  system  upon 
one  of  the  most  beautiful  land¬ 
scapes  on  the  globe. 

Natural  trails  and  wandering 
Indian  pathways  gave  way  to  the 
surveyed  straight  highways  of  the 
future.  Railways  on  flat  prairies 
were  as  straight  as  highways 
until  it  became  necessary  to  join 
early  towns  founded  on  twisting 
waterways.  Villages  gave  way  to 
towns  and  cities.  Farms  appeared 
throughout  the  land  and  clearing 
of  timber  for  crops  became  common 
practice.  The  American  landscape 
was  beginning  to  feel  the  impact 
of  ax  and  plow  as  its  natural 
fabric  gave  way  to  industrialized 
potentials. 


Reprinted  with  permission  from  Carnegie  Institution  of  Washington,  Atlas  of 
Historical  Geography  of  the  United  States. 
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Today  we  are  entering  the 
post-industrialized  age  which, 
according  to  Alvin  Toffler  and 
other  futurists,  is  already  upon 
us.  While  it  can  be  agreed  that 
we  are  entering  a  new  era,  the 
term  "post-industrialized"  is  a 
poorly  chosen  concept.  While  the 
term  hints  at  the  end  of  indus¬ 
trialization,  it  is  hard  to 
believe  that  we  will  not  continue 
to  produce  exciting  new  manu¬ 
factured  goods  and  services. 
Perhaps  we  should  call  the  new 
era  the  "eco-electronic"  or 
"eco-cybernetic"  era  because  of 
solar  and  communication  devices 
being  developed  to  rehabilitate 
the  damaged  national  landscape 
and  at  the  same  time  are  utilized 
to  offer  housing  and  urban  de¬ 
velopment  at  far  less  cost  to  the 
ecosystem.  The  "environmental 
seventies"  provided  both  the 


moral  and  economic  support  to 
chart  an  age  when  professional 
talent  is  in  place  to  determine 
landscape  carrying  capacities,  to 
design  totally  new  dwellings  and 
communities  consuming  far  less 
energy  and  providing  liveability. 
With  such  talent  available,  it  is 
time  to  design  a  new  urban 
concept . 


i 


.  • 
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Broadly,  the  futurists  say 
that  this  new  age  will  bring  a 
demassif ication  of  society,  dis¬ 
persing  populations  rather  than 
integrating  them,  and  focusing  on 
regionalism  rather  than  national¬ 
ism. 

If  this  is  true,  we  therefore 
need  a  new  spatial  design  concept 
for  re-structuring  industrial 
space  (eco-electronic-cyberne- 
tics).  Jefferson's  grid  solved 
the  major  land  change  problem  of 
his  time:  settling  the  land.  The 
new  spatial  design  concept  must 
solve  the  major  land  change 
problem  of  our  time:  managing  the 
land  that  we  have  settled  over 
the  last  two  hundred  years. 

The  way  we  have  developed  the 
land  throughout  the  industrial¬ 
ized  age  has  led  to  the  consump¬ 
tion  of  wood.  A  projection  of 
past  and  present  wood  uses  as 


well  as  changing  trends  will  give 
us  a  fairly  accurate  projection 
of  consumption  in  the  future. 

However,  this  is  but  one 
development  scenario  we  must 
explore  if  we  are  to  accurately 
predict  the  use  of  wood  in  the 
future.  There  is  the  likelihood 
that  a  totally  new  spatial  design 
for  the  nation  is  evolving  rapid¬ 
ly  and  will  be  accepted  by  the 
end  of  the  century. 

New  Scenario 

The  "environmental  seventies" 
gave  us  the  opportunity  to  review 
our  national  resource  consumption 
patterns  and  the  cost  of  the 
present  and  continuing  massive 
impact  they  have  upon  our  very 
life  support  system. 

Through  numerous  studies, 
many  have  concluded  that  a  new 
spatial  design  concept  must  be 
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developed  and  adopted  that  will 
guide  human  development  in  har¬ 
mony  with  what  remains  of  these 
basic  land  resources.  Productive 
soil ,  timber  and  mineral  pat¬ 
terns,  the  flow  of  clean  waters 
and  continuity  of  natural  diver¬ 
sity  patterns,  the  very  resources 
that  nourish  the  nation — must  now 
serve  as  a  "form  determinant"  for 
future  development.  These  key 
sustaining  resources  should  have 
been  respected  and  no  doubt  would 
have  prevailed  as  a  form  deter¬ 
minant  in  the  beginning,  had  our 
nation  had  the  resource  profes¬ 
sionals  and  techniques  that  are 
in  place  today. 

In  these  observations  the 
threat  to  our  life  support  system 
has  been  not  so  much  the  threat 
of  small  urban  patterns  nibbling 
away  at  the  resource  base  of  the 
past  (serious  as  this  has  been), 


but  the  vast  scale  of  our  contem¬ 
porary  cities  replacing  whole 
square  miles  of  this  essential 
system.  Small  urban  grids  do  not 
offer  the  most  compatible  of 
urban  patterns  in  harmony  with 
the  organic  patterns  of  the 
landscape,  but  these  do  not  com¬ 
pare  to  the  megalopolis  grid 
scale  of  today. 

The  grid  design  concept  pro¬ 
posed  by  Jefferson  did  open  the 
country  without  too  much  short¬ 
term  destruction.  The  resultant 
grid  of  today  offers  a  totally 
different  aftermath.  Our  second 
scenario  goes  further  by  sug¬ 
gesting  that  our  nation  will  be 
wise  enough  to  alter  and  accept  a 
development  scenario  that  re¬ 
flects  the  resource  patterns  that 
can  continue  to  support  liveable 
places  and  survival.  We  call  this 
scenario  the  urban  constellation 

concept . 
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The  Urban  Constellation  Concept 

The  earth  is  a  very  small 
place.  It  shares  our  sun  with 
eight  other  planets,  31  moons, 
hundreds  of  asteroids  and  swarms 
of  meteors.  Our  solar  system  lies 
halfway  out  from  the  center  of 
our  100-billion  star  galaxy — the 
Milky  Way.  This  great  wheel, 
80,000  light  years  in  diameter, 
and  10,000  light  years  thick,  is 
one  of  over  a  billion  galaxies 
which  may  be  visible  from  earth 
in  both  galactic  hemispheres. 

For  thousands  of  years,  we 
have  guided  our  movements  on  our 
tiny  spaceship  with  the  help  of 
the  constellations — imaginary  im¬ 
ages  from  Greek  and  Roman  mythol¬ 
ogy  based  on  apparent  star  pat¬ 
terns.  When  Galileo  first  put  the 
telescope  to  practical  use  in 
1609,  new  constellations  were 
created  and  we  began  to  look 


deeper  into  the  structure  of  the 
heavens,  and  to  the  secrets  it 
held  to  our  own  human  meaning  and 
purpose . 

This  search  has  gone  on  to 
our  current  generation,  when 
space  travel  took  us  on  a  quantum 
leap  in  the  exploration  of  our 
universe.  In  this  search  outward, 
a  curious  thing  happened.  We 
began  to  look  back  at  ourselves. 
For  the  first  time  we  saw  the 
earth  whole  and  from  the  outside. 
This  new  perspective  has  perhaps 
done  as  much  to  alter  our  view  of 
ourselves  and  our  home  planet  as 
the  outward  exploration  that  gave 
us  this  view. 

Now  that  we  have  had  several 
years  to  look  at  ourselves,  we 
are  just  starting  to  substantive¬ 
ly  answer  the  question  "What  is 
it  that  we  see?" 


Using  our  intuitive  design 


skills  we  have  begun  to  answer 
this  question.  Using  nocturnal 
satellite  images  we  have  dis¬ 
covered  earthly  constellations. 
The  stars  of  these  constellations 
are  the  illuminations  of  our 
urban  systems.  In  the  dark  inter¬ 
ior  of  our  urban  constellations 
lie  our  rural  regions,  the  sour¬ 
ces  of  much  physical  and  sensory 
sustenance  for  the  surrounding 
constellation  systems. 

This  view  of  our  urban  sys¬ 
tems  as  constellations  has  great¬ 
ly  altered  our  view  of  how  urban 
systems  should  be  perceived  and 
managed.  Urban  constellations 
offer  logical  units  for  regional 
action.  This  view  offers  a  sub¬ 
stantial  key  to  arousing  public 
and  professional  understanding  of 
the  region  as  an  important  work¬ 
ing  scale.  The  following  plates 
are  examples  of  urban  constella¬ 


tion  patterns  as  viewed  from 
nocturnal  satellite  photography. 

By  identifying  all  counties 
that  are  bright  at  night  from 
satellite  imagery  we  have  dis¬ 
covered  23  urban  constellations. 
The  1980  cenus  population  esti¬ 
mates  for  these  counties  indicate 
that  80%  of  the  American  public 
live  within  these  23  constella¬ 
tions.  When  comparing  the  1970 
and  1980  census  estimates  we  were 
also  surprised  to  see  that  all  23 
constellations  gained  population 
over  the  last  ten  years.  When  one 
is  aware  of  the  vast  losses  of 
people  from  central  cities  in  the 
Northeast  and  Midwest  (one-half 
million  from  central  Chicago, 
etc.)  over  the  last  ten  years, 
one  would  have  guessed  at  con¬ 
stellation  loss.  On  further  ex¬ 
amination  we  discovered  that 
practically  all  of  the  loss  in 


central  cities  is  more  than  made 
up  in  suburban  sprawl  which  lies 
within  the  boundaries  of  the 
identified  constellations.  The 
sunbelt  constellations  had  the 
most  dramatic  increases,  but  all 
constallations  continue  to  grow 


by  various  rates 


Orbits  12683-12606 


Composite  Satellite  Picture  of  Africa  and  the 
Middle  East  at  Night  —  February  1979 

Reprinted  with  permission  from  Space  Science  Lab,  UW-Madison 


A 


A  • 


Orbit*  1616-1819 


Composite  Satellite  Picture  of  Asia  at  Night  — 
February  1979 

Reprinted  with  permission  from  Space  Science  Lab,  UW-Madison 


Composite  Satellite  Picture  of  South  America  at  Night  — 

February  1979 

Reprinted  with  permission  from  Space  Science  Lab,  UW-Madison 
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Reprinted  with  permission  from  Carnegie  Institution  of  Washington,  Atlas 
Historical  Geography  of  the  United  States. 


Composite  Satellite  Picture  of  the  United  States  at  Night  — 

February  1979 

Reprinted  with  permission  from  Space  Science  Lab,  UW-Madison 


Orbits  8813-8615 
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United  States  Population  Constellations 


it*- 


broad  array  of  urban  constella¬ 
tions.  Many  of  them  are  part  of 
the  massive  megalopolis  pattern 
that  flows  from  the  eastern 


seaboard.  In  our  home  territory, 
the  Upper  Midwest,  we  have  iden¬ 


tified  our  own  constellation 


lying  at  the  western  front  of  the 
megalopolis  pattern.  We  call  this 
pattern  "Circle  City." 

This  Circle  City  constella¬ 
tion  ranges  from  Chicago  to 
Milwaukee,  up  the  Fox  River 
Valley,  across  central  Wisconsin 
to  the  Twin  Cities,  down  the 


Cedar  River  and  across  northern 


Illinois  back  to  Chicago.  Circle 
City  contains  over  15  million 
people.  It  contains  cities  grow¬ 
ing  formlessly.  Southeast  Wiscon¬ 


sin,  Circle  City's  area  of  most 


rapid  growth,  also  contains  its 
richest  farmland.  By  portraying 
these  regional  growth  patterns  as 
one  system — Circle  City — people 
are  beginning  to  understand  the 
need  to  view  their  local  actions 
within  a  regional  context. 

Within  the  Circle  City  con¬ 
stellation  lies  the  Driftless 
Area.  The  Driftless  Area  is  a 
unique  geologic  region  located 
primarily  in  southwest  Wisconsin, 
with  part  of  it  spilling  over 
into  Illinois,  Iowa  and  Minneso¬ 
ta.  Roughly  the  size  of  the  state 
of  Vermont,  the  Driftless  Area 
was  bypassed  by  the  last  glacial 
movement .  In  contrast  to  the 
young  landscape  around  it,  the 
Driftless  Area  has  been  weather¬ 
ing  and  wearing  for  at  least 
250,000  years,  more  than  ten 
times  longer  than  the  rest  of  the 


state's  surface. 


The  growth  of  Circle  City  has 
begun  to  surround  the  Drift less 
Area  with  a  human  glacier.  Until 
Circle  City  is  controlled  and 
given  meaningful  form,  the  desire 
to  escape  it  will  grow.  People 
will  look  to  the  Driftless  Area 
as  a  place  to  both  visit  and 
live.  Just  as  the  flight  from 
overcongested  city  centers  has 
produced  the  sprawling  suburb, 
the  flight  from  Circle  City 
threatens  the  values  of  the  rural 
regional  landscape . 

Therefore,  the  Environmental 
Awareness  Center  has  taken  on  the 
task  of  designing  the  landscape 
of  the  Upper  Midwest,  from  the 
rural  township  to  the  inner  core 
of  the  metropolis,  all  within  the 
matrix  of  the  evolving  Circle 
City  pattern — a  Sketch  Plan  for 
Circle  City.  It  focuses  on  our 
regional  landscape  in  an  explor¬ 


ation  of  ways  that  economic, 
social,  cultural  and  ecological 
standards  of  living  can  grow  in 
equal  balance  for  the  region's 
people . 

The  following  plates  repre¬ 
sent  some  of  the  initial  analysis 
we  have  conducted  of  the  Circle 
City  region.  These  plates  provide 
a  partial  basis  for  creating  a 
practical  vision  of  the  future  of 
Circle  City. 
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As  a  prototype  for  the  23 
constellations  in  determining 
changing  populations,  housing, 
land  use  controls,  housing  types, 
housing  starts  and  consequently 
wood  needs,  we  focused  on  our  own 
upper  Midwest  Constellation  that 
we  call  Circle  City. 

Briefly,  the  following  plates 
reveal  a  constellation  of 
16,196,606  people  in  1970  and  a 
population  of  16,794,161  in  1980. 
This  represents  an  increase  of 
597,555  people  or  an  increase  of 
3.5%  between  1970  and  1980.  In 
working  with  Dr.  Paul  Voss  in  the 
University  of  Wisconsin  Depart¬ 
ment  of  Rural  Sociology  we  have 
been  able  to  project  a  population 
of  17,924,870  in  1990  and  a 
population  of  19,597,070  people 
in  the  year  2000  reflecting  a 
percentage  growth  of  6.7%  between 
1980  and  1990  and  a  percentage 


growth  of  9.3%  between  1990  and 
the  year  2000,  both  substantially 
greater  than  the  growth  from 
1970-1980  of  3.5%. 
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Population  Centers  of  the  United  States 


A  National  Perspective  of  Circle  City 


A  Midwestern  Perspective  of  Circle  City 


Governmental  units  with  a  population  over  1 0.000  in 
1980  are  outlined 


Population  Projections 


Constellation 


1980 

Census 

Total 


1990 

Projection 


1980-1990 

Percent 

Increase 


2000 

Projection 
(if  data 
exists) 


1.  NORTHWEST* 


States: 

Oregon 

Washington 


5,555,824  6,506,714 


(1970-1980 

increase 

20.8%) 

17.1152% 


7,451,254 


2.  MIDWEST* 

States: 

Illinois 

Iowa 

Minnesota 

Wisconsin 


(1970-1980 

increase 

3.5%) 

16,794,161  17,924,870  6.7328%  19,597,070 


3.  NORTHEAST* 

States: 

Maryland 

New  York  11,178,598  11,370,773 

Pennsylvania 

West  Virginia 


(1970-1980 

increase 

.37%) 

1.7191%  11,765,864 


4.  SOUTHWEST* 

S^clt6S  • 

Arizona  3,615,673  4,911,595 

New  Mexico 

Texas 

5.  SOUTHEAST* 

States: 

Alabama 

Florida  4,073,729  4,380,284 

Georgia 

Mississippi 


(1970-1980 

increase 

31.1%) 

35.8418% 


(1970-1980 

increase 

11.9%) 

7.5252% 


(no  data  for 
Mexico) 


(no  data  for 
Georgia) 


1990-2000 

Percent 

Increase 


14.5164% 


9.3289% 


3.4746% 


♦Portions  of  States 

Data  obtained  from  Population  Lab,  UW-Madison 
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Soon  MSA,  PMSA  and  CMSA 
Will  Replace  Good  Old  SMSA 

By  Euawe  Caiuion 

malt  Ni'iwriri  u /  Tmk  WaM.  Utackt  Jounui. 

IMAGINE  YOU’RE  APPROACHING  New  York  City  by  Hr  on  a 
clear  night,  lawk  out  the  window.  The  tea  ot  light  below  spills 
Ur  beyond  the  city  proper;  Into  New  Jeney,  Connecticut  and 
over  much  of  Long  bland.  This  Is  more  than  a  Mg  city,  more 
even  than  a  metropolitan  area.  What  do  you  call  this  sort  of  runaway 
urban  landscape? 

More  than  JO  years  ago,  (he  government  Invented  a  term  for 
urhun  areas  that  sprawl  willy-nilly  acroca  city,  county  and  aome- 
tlines  state  boundaries.  It  called  them  Standard 
Metropolitan  Statistical  Areas.  Over  the  yean, 
the  SMSA  has  become  a  benchmark  (Or  eotleet- 
ini:  aisl  publishing  census  and  economic  data. 

It  del nies  what  communities  qualify  for  certain 
government  funds  It's  a  basic  tool  for  market¬ 
ing  executives  and  mhets  who  mine  CetlfUI  Bu¬ 
reau  publications  lor  their  Industrial  raw  mate¬ 
rial. 

■Hash-ally,  an  SMSA  Is  a  county,  or  coun¬ 
ties.  with  an  urban  population  of  more  than  BMW-  There  are  SI 
SMSAs  In  Hie  U  S.  and  Puerto  Rko.l 

As  urban  arras  have  mushroomed,  many  (eel  the  SMSA  con¬ 
cept  has  become  statistically  passe.  It  embraces  too  much.  "When 
you  have  to  accommodate  mure  thin  300  areas  all  over  the  country. ' 
It  makes  the  rules  more  eompUcated  than  they  otherwise  might  be. 
says  Richard  i.  Korstall,  a  Census  Bureau  anahnt.  Urn  Angeles- 
Long  Beach.  Calif  ,  (pop.  7.5  million!  and  Lake  Charles,  Lb.,  (pep. 
M7.0QUI  are  both  SMSAi.  What  else  do  they  have  In  common? 

FEDERAL  OFFICIALS  have  considered  the  problem.  And 
K'wernincnt  being  government,  the  answer  was  obvious. 
Make  mure  categories.  In  December,  the  Office  of  Manage 
1 1 'em  and  Budget  will  release  the  Uni  part  of  the  revtasd  ur¬ 
ban  ruslcr. 

Pay  atientnw.  now.  Under  the  new  scheme,  the  urban  behe¬ 
moths  New  York.  Chicago,  Los  Angeles  and  perhaps  25  more-wtll 
t»  known  as  ( 'unsoltdausT  Metropolitan  Stallstkal  Areas,  or  QtSAs. 
Major  urban  areas  Inside  the  CMSAs  (for  example,  NasHU  and  Suf¬ 
folk  counties  on  Long  Island,  now  an  SMSA  of  Its  own)  will  be  daUed  • 
Primary  Metropolitan  Statistical  Areas,  or  PKSAa.'  And  urban  areas 
that  stand  alone,  such  as  Uke  Charles,  Syracuse,  N.Y..  or  Sheboy¬ 
gan,  vvis..  will  be  called  Metropolitan  Statistical  Areas,  or  M|Aa. 
The  lerm  SMSA  will  disappear.  * 

i  me  result  will  be  lots  more  statistics.  "To  provide  useful  fig¬ 
ures  for  lug  city  geography,  you  really  have  to  provide  two  sets  of 
data. '  says  Mr  Korstall.  For  example,  data  users  will  he  able  to  get 
gnH-riuiH-ni  population  and  economic  figures  for  the  New  York  City 
(’MSA.  which  will  cover  parts  of  three  states,  as  well  as  (or  the  ur¬ 
ban  areas  within:  New  York  City,  Long  Island,  Newark,  NJ.,  Mam- 
lord.  Conn.,  and  so  on.  •  . 


TUESDAY,  OCTOBER  U.  1M2 


A- 5  4 


For  the  past  12  years  the 


ethnic  needs  and  regional  re- 


Environmental  Awareness  Center 
has  been  focusing  on  Regionalism 
and  the  importance  of  under¬ 
standing  the  'uniqueness  of  each 
region.  We  have  recognized  the 
importance  of  regional  population 
density  patterns  and  welcomed  the 


Wall  Street  Journal  article  de¬ 


claring  a  replacement  for  the 
"good  old  SMSA. "  It  is  obvious 
that  we  can  no  longer  look  only 
at  single  cities  or  the  current 
sprawling  Standard  Metropolitan 
Statistical  Area  (SMSA)  designa¬ 
tion,  but  must  accept  the  true 
regional  patterns  of  people  in 
what  we  call  constellations. 

By  looking  at  each  regional 
constellation  we  will  in  the 
future  identify  the  uniqueness  of 
building  materials,  a  skilled 
labor  force,  transportation  op- 


search  that  will  more  precisely 
predict  the  need  for  wood  on  a 
national  scale.  Growth  in  the 
future  will  depend  on  the  carry¬ 
ing  capacity  of  each  unique 


region. 


Circle  Citv  Londsca 


A  major  growth  factor  for  any 
constellation  will  depend  upon 
whether  the  constellation  has 
adequate  quantities  of  clean 
water,  clean  air,  productive 
soils,  forests,  woodlots,  natural 
and  cultural  diversity,  and  live¬ 
able  cities.  The  following  plates 
in  the  Landscape  Analysis  and 
many  other  studies  by  the  Envir¬ 
onmental  Awareness  Center  have 
indicated  that  Circle  City  is 
well  endowed  with  these  basic 


resources  and  if  managed  properly 


tions,  available  capital,  unique 


should  have  little  trouble  sus- 


taining  its  present  and  projected 
growth.  Constellations  not  pos¬ 
sessing  these  critical  resources 
may  expect  a  down  turn  in  their 
growth  rate  as  reflected  in  the 
projections  on  page 

Managing  these  resources  pro¬ 
perly  requires  an  intensive  new 
look  at  the  hundreds  of  acres  of 
under-utilized  urban  acres  within 
the  cities  of  Circle  City.  Crea¬ 
tive  new  land  banking  and  air 
right  use  of  rail  and  other 
transportation  corridors  can  pro¬ 
vide  higher  liveable  density 
"infill"  that  can  aid  in  slowing 
rural  regional  sprawl. 
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Some  wetlands  diiO  cerium  soil  types  m  and  near  our  wafer  systems 
provide  aquifer  rechaige  areas  These  porous  soils  allow  the  surface 
water  of  an  area  to  refill  the  underground  water  storage  system  for 
future  use  by  man.  These  regional  patterns  must  be  protected  from 
development  so  they  can  function  as  the  natural  order  has  planned. 


Within  these  lowland  habitats  are  tound  the  birds  and  animate.  Birds 
carry  seada,  destroy  harmful  insects  that  would  erase  the  plant  life  ol 
the  forest ...  or  the  food  of  man ...  are  game  tor  the  sportsman . . .  and 
are  singers  ol  varied  songs  met  pierce  the  quiet  of  early  mom.  A  sur¬ 
prising  Hash  ot  red  or  blue  between  the  tree  branches. 


if  Ml 
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SUB  SURFACE  PATTERNS 

Aquifer  Recharge  Patterns.  Within  many  of  our  landscapes  we  find  our 
aqutfer  recharge  patterns  These  are  basically  porous  pattarns  that 
permit  our  surface  waters  to  penetrate  the  surface  of  the  landscape 
and  refill  our  natural  underground  storage  systems.  Protected  from 
high  density  development,  and  assuming  that  we  will  have  a  normal 
rainlall.  our  underground  storage  systems  will  continue  to  provide 
dunking  watei  tor  present  and  future  generations 


Ground  Water  Patterns.  Geologic  processes  have  creeled  beneath  the 
land’s  surface  underground  wafer  storage  systems.  Since  they  con¬ 
tain  much  of  our  future  water  supply,  It  It  vitally  Important  to  know 
where  these  patterns  are. 
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Along  me  rim  trails,  natural  observation  platforms  protrude  from 
which  one  can  view  the  surrounding  landscape  —  down  valleys  and  up 
nooks,  spreading  out  In  a  quill-like  pattern. 


The  visual  extension  to  the  far  distance  restores  and  renews  man's 
spirit  and  strength  in  the  calm  and  stability  of  the  landscape  and 
skyscape  ...  a  view  of  I  he  rising  and  setting  of  the  sun  or  moon. 


•▼J. 


The  Circle  City  Landscape 


Circle  City  is  adequately 
supplied  with  highways,  rail  and 
air  transportation  corridors.  The 
network  assures  movement  of  goods 
and  services  and  access  to  the 
richness  of  tourism  attractions 
that  generate  7  billion  dollars  a 
year. 

Recognition  that  Circle  City 
has  a  population  of  17  million 
people  is  expected  to  generate 
interest  in  high  technology  mass 
transportation  systems  and  inte¬ 
grated  utilities.  Such  systems 
could  well  encourage  creative 
urban  infill  over  rail  and  rail 
yard  air  rights  in  the  many 
cities  of  Circle  City  and  the 
other  22  national  constellations. 


Rail  Luus  With  Circle  City  Access 


Circle  City  Economic  Growth 
1969-79 

Economic  growth  indicators 
would  suggest  growth  throughout 
Circle  City  and  the  inner  core. 
This  could  indicate  further 
sprawl  into  the  hinterlands  and 
low  density  development  versus 
encouraging  higher  liveable  den¬ 
sities  within  the  existing  cities 
of  Circle  City. 

One  scenario  would  be  to  look 
at  creative  opportunities  to 
design  higher  liveable  densities 
within  the  many  acres  of  under¬ 
utilized  lands  within  most  cities 
within  our  identified  urban  con¬ 
stellations.  This  is  called  urban 


"infill." 


□  □ 


The  Change  m  me  Number  of  People  Employed  in  Retail  industries  (1969-1979) 


Delayed  Futurism 

On  the  next  few  pages  we  have 
conceptulized  possible  "infill" 
systems,  utilizing  "space  span¬ 
ners"  over  rail  right  of  ways.  We 
term  these  concepts  "delayed 
futurism"  because  most  of  the 
technological  components  of  such 
structures  are  available  today. 
Although  many  components  of  the 
future  urban  fabric  are  available 
today  (new  solar  energy  systems, 
new  mass  transit  systems,  new 
housing  systems)  we  delay  to 
experiment  with  these  radically 
new  prototypes.  While  our  foreign 
friends  are  supporting  such  cre¬ 
ativity,  we  wait  for  them  through 
governmental  subsidization  to 
mass  produce,  reduce  costs,  and 
undersell  us  in  the  future.  We 
believe  the  United  States  will  be 
able  to  develop  a  workable  pri¬ 
vate-public  endeavor  that  will 


allow  large-scale-liveable  new 
concepts  to  be  tested .  We  simply 
must  I 
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